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CAS
CERCLA

CFR
cfs

CHI
COC
COPC.
CVAA
CVP
DOE
DQO
DR

- DS

Ecology
EPA

EFS

GC
GCMS
GEA
GPC
GPS
HAB
ICP

" ICPMS

LFI.
MLS
MTCA
NEPA
NPL
N/A
QU
PCB
PNNL
PQL
PRG

ACRONYMS

- alternative action.

alpha energy analysis -

. applicable or relevant and appropnate requlrement

ambient. Water quality criteria -

- biota concentration guide

Bechtel Hanford, Inc.
Chemical Abstract Services : .
Comprehens:ve Enwronmem‘al Response Compensatzon and Lzabzhty s

Acto6f 1980

Code of Federal Reg_ulanons: B
cubic feet per second . - '
CH2M Hill Hanford, Inc
contaminant of concern .
contaminant of potential concem

cold vapor atomic absorption

cleanup verification package

U.S. Department of Energy

data quality objective

decision rule

decision statement

Washington State Department of Ecology

~ U.S. Environmental Protection Agency
. feasibility study
‘gas chromatograph

gas chromatograph/mass spectrometry

' garmma energy analysis

gas proportional counter

global positioning system

Hanford Advisory Board

inductively coupled plasma

inductively coupled plasma/mass specirometry
limited field investigation '

multiple level sampling

Muodel Toxics Control Act

National Environmental Policy Act of 1969
National Priorities List

not applicable

operable unit

polychlorinated biphenyl -

Pacific Northwest National Laboratory
practical quantitation limit

preliminary remediation goal
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PSQ . preliminary study question . - -
PSRPP Public Safety and Resource Protection Program-
RAG remedial action goal
RDR/RAWP remedial design report/remedial action work plan -
RESRAD RESidual RADioactivity (dose model)
RL U.S: Department of Energy Rxchland Operatlons Office
ROD Record of Decision
SAP sampling and analysis plan..
SVOA semi-volatile organic analyte
TBC to be considered
"TBD - ~to be determined :
Tri-Party Agreement Hanford Federal Faczhty Agreement and Consent Order
UCL upper confidence limit :
USFWS U.S. Fish and Wildlife Service * -+ -
VOA volatile organic analyte
WAC

Washington Administrative Code
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METRIC CONVERSION CHART
Into Metric Units =~ Out of Metric Units
If You Know Muliiply By~ To Get | 7 You Know Multiply By To Get
Length Length
inches 25.4 millimeters - millimeters 0.039 inches
inches 2.54 centimeters " centimeters 0.394 inches
feet - 0305 meters meters 3.281 feet
 yards 0.914 meters L meters 1.054 yards
| miiles 1.609 kilometers kilometers 0.621 miles
Area Area
sq. inches 6.452 5q. centimetets 5q. centimeters 0.155 sq. inches
sq. feet 0.093 5q. meters - 5q. meters 10.76 sq. feet -
sq. yards 0-.0836 _ (. meters 8q. meters 1.196 sq. yards -
s5q. miles 2.6 sq. kilometers sq. kilometers 04 sq. miles
~ acres 0405 hectares hectares 2.47 acres -
Mass (weight) . Mass (weight)
ounces 28.35 | grams grams -0.035 ounces
pounds 0.454 kilograms kilograms 2.205 pounds
ton 0.907. mietric ton metric ton S L1z ton
Volume Veolume
-teaspoons 5 . milliliters milliliters 0.033 fluid ounces
tablespoons 15 milliliters liters 2.1 pints
fluid ounces 30 milkiliters liters 1.057 quarts
cups 024 liters fiters 10.264 gallons' '
pinis 0.47 Titers cubic meters 35315 cubic feet
quarts 0.95 liters cubic meters 1.308 cubic yﬁrds
gallons 3.8 liters
cubic feet 0.028 cubic meters
cubic yards 0,765 cubic meters
Temperature Temperatare
Fahrenheit subtract 32, Celsins - Celsius multiply by Fahrenheit
then multiply o 9/5,then add'
) by 5/9 32
Radioactivity Radioactivity _
picocuries 37 millibecquerel millibecquerel 0.027 picocuries
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1.0 STEP1- STATE THE .P--ROBLEM )

The purpose of this data quahty ob] ectlve (DQO) process is to deﬁne the scope and data needs to

support a pilot baseline nsk assessment of the remedial actions at the 100-B/C Area of the-,

Hanford Site..

1 INTRODUCT-ION- S

When the B and C Reactors were operatmg, the maj onty of the reactor coolmg water contammg

 radionuclides and minor amounts of organic and inorganic .chemicals was discharged to the

Columbia River. Smaller waste streams containing higher concentrations of contaminants were -
discharged to liquid waste disposal ctibs and trenches. Solid wastes were buried in separate

unlined trenches. These releases, as well as leaks in the various buried pipes and basms resulted -
m contarmnaﬁol of the soil, the groundwater and the Co Iumbia River.

‘The Hanﬁjrd Federal F ac;ltty Ag?‘eement and Consent Order (Tn—Party Agreement)

{Ecology et:al. 1998) includes a site characterization and remediation: strategy for the 100 Areas
that addresses the reactors, auxiliary buildings, planned and unplanned waste sites, and
groundwater. The strategy is based on a bias-for-action concept that allows remediation and site

‘characterization to proceed in tandem. The bias-for-action concept focuses on cleanup of’ the -

contaminated soil and waste sites that could contribute to future groundwater contamination.

- Interim Records of Decision (RODS) authorize the remed1a1 action. The auxiliary buildings wall .

be decontaminated and demohshed The reactor buildings will be decontaminated and
demolished:except for the graphlte reactor cores, which are considered to be too radioactive to
deal with at present. The reactor cores will be placed in intctim safe storage and addressed -
within 75 years (58 Federal Register 48509). With the cessation of reactor operations, the
contammant contnbutlons to groundwater in the 100 Areas contmue to decrease. |

The remediation of wastes SItes in the 100 Areas was prioritized so the sites having the h1 ghest
potentlal impact to groundwater sites closest to the Columbia River, and sites that contributed-
the most to surface radiation exposure would be remediated first. Some Iower pnonty sites were
included in the initial phase because of their close proximity to the high-priority sitcs. ‘The next
phase of remediation is cu:rrenﬂy planned to occur in two stages (1) the burial grounds and

(2) the Remaining Sites. The burial grounds are solid waste sites that received contaminated
materials such as eqmpment used paits, and construction debris from reactor operations
activitics. These sites were ass&gued a lower priority for remediation than the liquid sites
because contamination is generally ﬁxed in-the solid waste materials and has little potential to
affect groundwater. The Remaining Sites are the lowest priority sites because they represent the
least potential risk to human health and the environment. They include septic systems, burn pits,
and buildings that were demolished ih sﬂ:u under the decontamination and decommmsmmng
program.

100-BC Area Ecolog:cal Risk Assessment boo

March 2003 R



S . BHI-01673
Step 1 — State the Problem t L . Rev.0

After all near-term Tri-Party Agreement remediation activities are completed, the 100-B/C

reactor area will consist of remediated waste sites that have been backfilled and revegetated, as
well as reactors that have been placed into interim safe storage Active facilities that remain will »

support ongoing Hanford Site activities (e.g., the 181-B Pump House, 182-B Water Treatment. .
Plant, and export water lines). Additionally, uncontaminated infrastructures will Iemam such as.’
paved and gravel roads, building foundations, telephone and power lines, and fences. -

As part of the focused feasibility stud1&:s for the 100 Area source operable units (OUs), the
removal/treatment/disposal remediation alternative was selected. Interim action RODs were
developed by the controlling regulatory agencies for the high-priority liquid waste disposal sites,
burial grounds, and remaining sites. Subséquent remedial désign reports/remedial action woik’
plans (RDR/RAWPs) were developed to better deﬁne the means and methods of the requlred
remedial actions. - .

The purpose of this DQO process and pilot study:is to begin the process of eValuati‘ng the-
effectiveness of the remedial action projects for protecting human health and the énvironment.” °
Evaluation of potential human and ecological impacts and risks is an important element in

- reaching final remediation and closure decisions for contaminated waste sites. This pilot risk

assessment will assess the protectiveness of cleanup actions for human health and ecological -
resources within the area affected by the remediated waste sites in the 100-B/C Area. -

The purpose of this DQO summary report is as follows:
* Evaluate the current _Iist Of contaminants of concern (COCs) ‘for.completeness. SRR

. Identlfy all exposure pathways to potent1al human and ecolo glcal receptors w1th1n the bounds
of the 100-B/C pﬂot study area. :

e Identify sentinel and 1nd1cator- species_' that would be used for biological monitoring.
o Identify appropriate models_ax_id_'methods to evaluate risk to human and ecological receptors.

. ""’Ident_ify data,_glaos.'_ -

. Iden_tify' data quality éﬁd'eoﬂeotioﬁ ac:tijf'iti_es_. '_.nee_ded to fill da_ta; gaps.

» Provide the basis and r_.:_atiooele"for ahuman and ecoiogieai heéith samplmg Qes_i_gn. .

1 OO—B/C Area Ecologtcal Rtsk Assessment DQO IR ‘ : -
‘March 2003 ' S A
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This DQO evaluation will assess the adequacy of existing data and includes the collection of
supplementary biotic and abiotic data to support Comprehensive Environmental Response, - -
Compensation, and Liability Act of 1980 (CERCLA) reqiiirements, mcludmg the natural-
resource damage-assessment process (43 Code of Federal Regulations [CFR] 11), as. appropnate.
The resulés of the data collection and evalaation process will be used to. evaluate reme(hal action
effectivenessin reducmg or eliminating human and ecologlcal risks-(e. 25 breakmg exposure S
pathways) and may also be used to refine remedial action Obj ectwes .'

1.2 PROJECT OBJECTIVES

The objectlve of the IOO—BJC pﬂot study DQO summary report is to begm the process of
evaluating the site condmons following remediation and to determine the environmental

‘medsurements necessary to assess protectiveness of the remedial actions. - This DQO sunﬁna:ry

report wilk support the development of a sampling and analySIS plan (SAP) to obtam addltlonal
data. - _

- Itis expected that thls will be a two—phase study. This DQO process and the samphng design

represent the first phase. The field data and sampling desigh will be evaluated and may be -
supplemented with a second phase, if necessary.. The evaluation will also consider the need for
periodic or long-term adjustments.

1.3 DATA QUALITY OBJECTIVE TEAM MEMBERS
AND KEY DECISION MAKERS e

Individual members of the DQO team Were carefuliy Selected to participate- in the seven-step
DQO process based on their technical background, site. history, and expertise in the areas needed

* to meet the task objectives. The key decision makers included representanves from the

U.S. Department of Energy (DGE) Washmgton State Department of Ecology (Ecology), and
U.S. Environmental Protection Agency (EPA), Region 10. The role of the key decision makers
was to make final decisions related to the scope and samplmg design. )

Tables 1-1 and 1-2 identify the members of the DQO team and the key de01s1on makers '

respectively. These tables also 1dent1fy the orgamzatlon that each DQO team member or key
decision maker represents, as Well as thezr technical area of expemse '

Table 1-1. DQO Team Members. (2 Pages)

Name . Organization ' ~ Role and Responsibility
{ PamDoctor ~ | BHI Natural Resources and Environmental Site Closure | Project Lead
| RenGamo BYII Natural Resources and Environmental Site Closure | Project Lead _
| Roy Baver | Fluor Hanford, Inc. ' : _D_QO Facilitator

100-B/C drea Ecological Risk Assessment DQO . L S
March 2003 ' ' ' 13
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* Table 1-1. DQO Team Members (2 Pages)
Néine : G Orgamzatlon - . Role and Responsxb;hty
Jenifer Linville . § CHI Regulatory Sciences - | Techmcal Staff -
'Jé'ss_ic‘:a.'Kious | BHI Natu:al Resources and Envzronmental Slte Closure - Technical Staff: =
Roger'O‘v'inI'( . .CHI Regulatory Sciences _ » N | Technical Staff )
Barry Vedder BHI Regulatory Support Regulatory Support“ |
| Rich Weiss CHI Sample/Data Management Radlochemlcal and Analytlcal
Ted Poston 1 PNNL PSRPP | Technical Support ™~
Brett Tiller - “PNNL PSRPP Technical Support
Janeile Downs - | PNNL PSRPP Techni¢al Support
Greg Patton . PNNLPSRPP ' Téchni’col Supiﬁort_ '
Mike Ritter USFWS Technical Consultant
BHI Bechtel Hanford, Inc.

CHI - = CHIM Hill Hanford, Inc. -
PNNL ' = Pacific Northwest National Laboratory S
PSRPP, = Public Safety and Resource Protection Program '

USFWS = U.S. Fish and ' Wildlife Service

Table 1-2. DQO Key Decision Makers.

1.4 NHLESTONE DATES

Name Organization .“Rele and Respomnsibility
_ Beth Bilson _ DOE . Assistant Manager for the River Corridor
Chris Smith | . DOE =,Pr03ect Manager _
| - John Price e Ecology . Prmco_t_Mar_xagq
Dennis Faulk ~ EPA | Projéct Mabager

A Tr1~PaIty Agreement comm1trnent (Ecology et al. 1998) was estabhshed for completlon of the
100-B/C pilot study by July 29,2005. The information in this DQO summary report and any
subsequent sampling data will be used to support the Tri-Party Agreement commitment.

Table 1-3 presents the tentanve schedule for completlon of the task act1v1t1es associated with the

100-B/C Pilot study

100-B/C Area Ecological Risk Assessment DQO
March 2003
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-~ Table 1-3, Mi-lestﬂne Dates.

' TaskActivities =~ Milestone Date
‘DQO workbook development - 08/01/02 to 02/11/03
SAPdevelopment ~ . |7 11/08/020 03/19/03
| Sampling (rownd 1) |7 03210340 121503 |
| Analyze and review samplingdata | 04/18/03 to 12/31/03 -
:DeVelop Native Ametican scenarios ~ 11/15/02 to 09/30/03
 Sampling Gound2)’ 03/22/04 t6 11/15/04
. Anzlyze and review Samphng data 04/19/04 to 11/15/04
' Data quality asscssment 03/21/03 t6 11/15/04
Prepare-nsk assessment report - ] 61/03/05:40 077/25/05
',Isseeﬁnal'ﬁ_sk assessm_ent_' report to DOE l - 07/29/05

1.5  PROJECT ISSUES'

_ PIOJ ect issues mclude the global issues that transcend the: sp ee1ﬁc bQO process and also the ; :

technical issues that are‘unique to the project. Both the global and the. pl’Oj&‘Ct techmcal issues '
have the potential to impact the sampling design or the DQOS for the pro_] ect ,,,,,,,

1. 5 1 Trustee and Hanford Adwsory Board Intervxew Issues

To help focus the scope of the 100-B/C pilot study, the proj ect team provxded bnefmgs of the

- general scope, followed by interviews with representaiwes of the Hanford Natural Resource

Trustees and the Hanford Advisory Board (HAB). Table 1-4 contains the interview issues
identified by representatwes of the Trustees and HAB. Decision-maker responses and positions
ar¢ also presented in the table. The mformat:lon in this table suppoited the scope definition for

“this DQO process and pllot study. The interviewees that identified these i issues during the

interview process are mchlded in Append1x A, Table A-1 of this DQO summary report.

100-B7€ Area Ecological Risk dssessment DOO A S ES AR
Magrch 2003 : : ' ' c 15



Step 1 — State the Problem

BHI-01673
~ Rev. 0

Table 1-4. Tnterview Issues Matrix: {11 Pages)

# Interview Issues g .. Comment Resolution
Political
L Use team approach with USFWS for settmg v RL has invited USFWS to partmlpate in the
" | standards ~ | process,: o
Discuss management of the monument with : _Manacement of the -monument will be
2. | USFWS at the regwnal level, not Just the local documented in the comprehensive conservation
level N plan to be prepared by USFWS. _ :
- ' - | Management of the monument will be
3. Uses of land under “Monument” documented in the comprehenswe conservation
: : plan to be prepared by USFWS
4, i Risk assessment process - _
.| List known toxicity impacts/mechanisms/ | Known toxic impacts/mechanisms/effects of
- | effects of COCs to ecological receptors COCs will be evaluated in the risk assessment.
: | ' The WAC 173-340-7490 ecological evaluation '
Integrate the eight step EPA risk assessment procedures were developed from the EPA i
b methodology with new WAC 173-340-74%0 methodology and in cooperation with EPA. An
| 7 | ecological evaluation procedures and in¢lude initial step in an ecological risk assessiment is the
- .| site-specific sarnplmg . | ecological screening assesstient, which will be
. _ implemented in the pilot study. . o
Define ecological assessment and
measurement endpoints (i.e., look forhealth | : - . e e e -
c of the aquatic environment using some Assessment and measurement endpoints will be
" | measurement endpoints defined by expert . . | | defined in the pilot study.
team [USFWS and Nat:onal Manne F1sher1es 1 : s
_Servzce]) : o
i o ' S Y . This pilot study will identify measurement and
5. | Experimental information is needed to fill data gaps [ - assessment endpomts fhat are de51gned to ﬁll data
o _ S : _The pilot study will 1dent1fy and evaluate
6. | Use a holistic evaluation process “ecological systems within the boundaries of the
study.
1 This pilot study will ultimately feed into a .
CERCLA FS. “Commiumity acceplance” is a
balancing criterion for evaluating remedial
alternatives in the F3. The Tri-Parties have
7. | Discuss public involvement developed a draft public involvement plan and
‘ will be working with a Hanford Public
| Involvement Committee. Thus, an active
| campaign of public information will be carried on
during the pilot study.

100-B/C Area Eeoldgicél Risk Ass.e._s.smeﬁt DQO 7
March 2003
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Step 1 — State the Problem

Table 1-4. Interview Issues Matrix. (11 Pages)

e
E. :
# Imterview Issues § - Comment:Resolution
2 : o
Protectiveness - - o
' 8. Need for Native Ameﬁcaﬁ exposure écéﬁatios
jI'Inm;ectwe:mess for Natwe Amencan use and : .
a1 treaty rights . Lo | Native American exposure scenarios will be
T - developed in cooperation with Tribes and existing
b. . H?Ib sites _ literature to assess risk to Native Americans. The
o | Ve'getatio'n'"— food results wilt provide input for the preparation ofa
L i fmalROD
d. | Vegetation — medicine
1 é.)_ "Culmrally sensmve areas _ _
e Long—term effect of radmnuchdss on Natwe '
" ] American hfestyle _
g Spnng_'water_ soiirces for Sweat :—Lodgeé .
h. | Pish consumption '
= — . Native American eXposure scenarios will be :
L | Evaluate treaty Pmtected species ' developed in cooperation with Tribes and emstmg :
J.. | Native American use categories Y | literature to assess risk to Native Americans. The
- Rl 5 o AR results will provide inpuit fori-fhie preparanon of a
K | River use and associated consumption . final ROD
{include women and children)
; | Protection of human health and ecological
7 | receptors now and for future gencrations
Evaluate Native American exposure pathways
m. | by others (tank refricval performance - -
: :cv_aluatlon sﬁ;dy by Jacobs Engme;:rmg)
t ! Recreationakécenatio {Monmneﬁt access, €amping, Aﬂricr;cjém?ai Scmmk“?}l$6 addressed 1111 the . _.
9. | shoreline use; include children, recreaﬁonal worker ' pilot study fo assess risk fo the recreational visitor. [ -
" | and vinigue ch11 d dose response) |-~ | The results will provide input for preparaﬁon of a
final ROD.
A e T 'erMTCAhumanhealthnskassumpuonswﬂl
10. | Use MFCA b ‘ h??;lth nsl.; assumy uons be addressed in the pilot study.
11. | Assumptions .~
Define boﬁﬁdafy éf the assessment and | nle.. pilot sudy Wm. define ﬁ%e b?ux%dary'ofthf:
2 | address the critire area within the boun dary N | assessment as the high-priority hquid waste sites
mclu dmg po rtions mof remediate d in the 100-B/C-Area OUs, the npartan zone, and
the near-shore-environment,
L S S Groundwater use will be defined: n the pilot
b."{ Define groundwater use Y | project pilot study in support of exposure Scenario
development. :

100-B/C Area Ecological Risk Assesseni DOO |
March 2003 '
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Table 1-4 Intemew Issues Matrlx. (I_‘i Pages)

[
iy
# - Interview Issues g Comment Resolution
T o
| Catastrophic floods have the potential to'destroy |
the riparian zene and aquatic ecology for extended
- | time periods, mainly due to,physical and hydraulic
.| disturbances. Radiological and chemical impacis
e s | would be insignificant in comparison with the:
C. | Catastrophic rver flood N catasttophic flood. Probable maxiriurh flood
_| events were considered in Decommz_sszom_ng of
Eight Surplus Production Reactors at Hanford
| Site Addendum (DOE 1992) and Wlll not be re-
evaluated in this effort. "~~~ 7 _
d. | Constran the project to credible events ' The exposure scenatios wﬂl define the parameters
_ {to be evaluated
- e, D.et'el.mme 69010%.:31- risk for Elpiand, - This is consistent witﬁ current-sc:)'pe.
riparian, and near-shore aquatic zones R SR
¢ Evaluate certain sites/areas in risk
evaluation o
* Liquid ‘\:m;aste dilsch:;irge' sites’ Y o
- o Leaks along pip_elin_es'_ | Residual contamination will be evaluated-for
£l . S complete expostire pathways and the risk
* Seeps | evaluated.
¢ Residual tritiom from fargets
. Bu_ri'al giound wastes and capsules
s “Hot spots” {site should be characterized) _ o _
Residual contamination will include waste sites
1 Residual contaminatiorn; unused areas N within the 100-B/C Area OUs and shoreline. This
& _ (alrhorne deposﬁs) ' o .. | does not include unused areas within the 100-B/C |
" Arvea. - : . _ : L R |
Records of spills, leaks, and soil percolation have
"I beenaddressed in the remedial action and
co - documented, none of which have resulted i in
‘h. | Overland flows from operational upsets | unplanned overland flows to the river. OQutfall
: ' spillways and discharge pipelines are identified .
- and have been (or will be) remediated as part of
the 100-B/C remedial action.

{e Defmé' terms.in tﬁé pilot study timeframes
(010 150,150 t0 500, 500+ years)

e Zones
o Reference case

s Monurment

Risk will be evatuated for time periods and stop-at

| 1,000 years. Terminology will be defined in this

workbook. Timeframes will be deveIoped as the
pllot study proceeds

100-B/C Area Ecological Risk Assessment DOO
“March 2003 '

1-8




BHI-01673

Step 1 — State the Problem

< Rev. 0.
Taléle 1-4, Interview Issues Matrix. (11 Pages)
: =
# e - Interview. Issues : § - Comment Resolution
. . o . :
- <
12. | Global issues k
. | Thie assessment will identify links to external =~ |
. Lo o | systems {e.g., ‘Columbia River) and will attempt to
: L AR K identify critical imports and exports from external
2 Future groundwater impacts from 200 Ar_eas. { systems. Future potential impacts from 200 Area -
| sources will be addressed by the 200 Area
_ processes.. . i
b. | Long-term stewardship This is beyond the. scope of the pllot study
_ e . The 15 mrem/yr rad:lologleal crl‘sena have been -
A igﬁ?f?g::?ﬁ;ﬁma} criferia ate not accepted by the decision makers in the ROD for
rvativeeho the 100-BC-1, 100-DR-1, and 100-HR-1 OUs.
- 95% UCL not adequate for Natlve Amencan . The UCL Of the mean IS the statlstlcal parameter L
d. scenano . of interest for closure of waste sites in aecordance ;
B with EPA guidance and MTCA.- '
.o 3 ' ' - All residual contarination Wﬂl be evaluated for
Legal recourse for natural resource damages
= _ : complete exposure pathways and the risk
e. |through the natural resource damage
assessment : cvaluated. Legalrecourse 1ssues are beyond the
: sCope of this pilot study
S EE R g - | Reactor bu.lldmgs arc not mcluded in the
Ensure that contaminated soils beneath | CERCLA RODs for the 100-B/C Area and
.- {reactor buildings Wl]l be addressed after -
_ therefore are not Wlthm the scope cf the pilot- .
remedlanon :
Study _ :
.- | EPA “hot spet”size not appropnate for This issue will be addressed during the pﬂot
& I'Native Amencan uses study. : .
: : _ e vy | The pilot study will use 2 31te-specrﬁe Welght of
| For ecologleal protectiveness, use site-specific evidence approach to determing if the COC
13. { cleanup criteria for €OC efimination, not only I A focti f 1 aI
MTCA tables. | cleanup criteria ate protec ve of eco oglc
: receptors . s
{ Ecological RAGs .
14. Ecologlcal RAGs
a Rev151t process for settmg ecologlcal RA Gs . _The pilot study meludes the ba51s for documentmg f
. project. cnterla ‘
N AWQC were developed for thls purpose and are
b, f‘:cl::"’ AWQC for protection. of all auatic ‘accepted as ARARS in the ROD for the 100-BC-1, |
P 100-DR-1, and 100-HR-1 OWs. :

100-B/C Area’ Ecologzcal Risk Assessmenr DQO
March 2003
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Table 1-4, Interview Issues Matrix. (11 Pages)
g | .
# - Interview Issues ) g ‘Comiment Resolution
& :
LPathways

| Temestrial ecological exposure scenarios, will be

21,

shoreline

_ 15. | Use shrub/steppe habitat assessment for uplands Y |based.on resident upland habitat types and
R R EIS S PRI _species.
186. Include groundwater )
a. | Assess cornrmnglmg of groundwater plumes
b Evaluate. gmundwater contammanon/
o .mobﬂlty/recharge pathways : ' ‘
— The pilot study will address exposure scenarios
c. ‘Evaluate deep zone COCsand 7 related to groundwater use based oncurrent
L moblhty/pathways C .. | conditions. Tt will include groundwater sampling
1 Assess inderground waste/plumes fiom . in the riparian zone and in the near-shore river:
d. B and C'Eeactor furel storage basin leal{age ' environment to help delineate ‘biota exposure
: -conditions. In addition, the scope of the pilot
o | Characterize ele_:vated Water rmounds in | study does not include groundwater remedial
" jvadose zone -4 decision makmg : :
_ Dlsmbunon coefﬁcwnts used may not
f. | represent observed behavior in the soils
{e.g., hexavalent chmmmm)
DOE should mamtaln the ability to rc—address deep , _ _
contamination if new treatment technologies are S RV
17. developed to address deep zone and groundwater N | This is beyond the scope of this pilof study.
: '"mlpacts _ S - o
Biotic pathways have been evaluated in the white
' o e . - { paper as defined by EPA ecological risk '
18.1 E@lu_atc? pathways for contamination to biota Y assessment guidance. Other pathways if
o N _ 7 ‘ 1dcnt1ﬁed, will be evaluated
Address potenﬁal éxﬁosiﬁé ﬁaithw{faﬁrs to ecolo gical Reactor bmldmgs are not mcluded in the M
19 receptors {e.g.; birds or through unsealed : N CERCLA RODs for-the 100-B/C Area and -
”" | structures), and include main facilities and therefore are not within the scope of the pﬂot
B Reactor stack) stady.
_ Add:es_s plant, animal, or insect intrusion into waste Facilities were not inchuded in the scope of the
2‘"0 sites and facilities (e.g., badgers, ants, gnats, flies, | pilot study:  Resident animal populations will be
* | bixd nesting materials, snakes, mice, othervodents, |.. . .. | considered for mcorpoxatmn in a sampling
and burrowing owls, sagebrush and Russian thistle) | Y program. _
State that the major nnpact of groundwater is at the Shoreline pathways were identified in the white

1 paper and are a major focus of this pilot stady.

700-B/C Area E;col;:gical Risk Assessménr DQO
March 2003
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Table 1-4. Interview Issues Matrix. (11 Pages)

[
% :
. - £ RN
# - Inferview Issues -8 Comment Resolution
. L= .
L -
| River 7
- | This is beyond the scope this pilot study: .
However, this assessment will-identify links to
2. gh:;rlggggvf;j;flggahw mdsedmentloading fom | | bt v wi
e | atternpt to identify critical u:gports and’ exports
ﬁ—om external systemus. .
4 Pipelines have been sampled. An engmééiirig .
| Fvahuate river p’ipeii'nés as a potential source and : -ex_fa,luatlon of the final disposition of the river.
{23. atiwi to atuatic Tecentors: eHronin Consern - N |pipelines is to be made by 2005.in accordance’ - ‘
- patiway to aquatic receplors; o ‘P_ : with a DOE commitment to EPAandEcologym 1
the 2002 Tri-Party Agreement modifications.
: This pﬂot study will only address the -nea:-shor;e
| Balance aguatic rotectmn for ij ehne removal environment of the Columbia River. Balancing -
24 -versus o gctmnp PP impacts of an action versus no-action is part of the
. CERCLA decision | process toward the’ 2005
Tri-Party Agreement mifestone. -
25,4 Evaluate salmomd and other anadromous receptor Tisks R . 4
a Beyond site boundary . This pilbt sfudy onljr éddréséeé near-shdré
resources. of the Columbia River. However, this
g R L assessment will 1dent1fy links to external systems : |-
b. _ coc acgumulatxop m domstream sediments (e.g., Columbia River) and will attempi'to identify |
N oh . -mﬁcalunportsandexportsfmmextemal
. 'I_ncrqmentaknsk- within Ha'n_ford Reach systems.
N | Near-shore environment will be gvaluated tnder ‘
7 : the scope of this pilot study. Effects on the entire ‘|-
| Evaluate entire fiver in risk assessment (cumulatlve Hanford Reach river system will be evaluated in 2
26. | for all reactor operations areas, not just for future study.” This assessment will identify links
; IOO-B/C Area) { to external systems (e.g., Columbia River) and
: will attempt-to identify critical nnports and
_ c . e‘KpOI‘!'S from external systems.
27. | River contamination conditions - _ _ o _
Near—éhote envirenment will be evéluateii undé_r ]
' the scope of this pilot study. Effects on the entire
a Evaluate condmons downstream of releases 1 | Hanford Reach river system may bé evaluated ina.
h on both shorelmes - | future study. The boundary of the pilot study will
{ be limited to the area of direct lmpact from
100—B;’C Area operations
28. | River stage change/contaminant mobility/pathways. | Y - ;E;;ga:gl will consider the ra.nge of annnal river

100-B/C Area Ecblogicdl Risk Assessment DOO
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Table 1-4. Interview Issues Matrix. (11 Pages)
s.;
o B " )
# - Interview Issues : § _ - Coinment Resolution
2 | A
Surface water has been evaluated. Thereisno
| Evaluate surface water run-off and stream. - surface water entering the Columbia at the
29. afhways to river (past and present) | 100-B/C shoreline. A 15-mm (0.6-in.)
pat B o _ pas L p ‘ ... -| precipitation event on June 10, 2002, dld nof
o o IR Y | cause nm-off.
Characterize river sediments for fuel COCs; - River sefiment will be characterized for aﬂ COC?
30, : . - _ pertinent to reactor operations in the near-shore
develop_comprehenswc summar_y : areds. :
The rivér nesds to be charac tenze d for _ _ River sediment will be characterized for all COCs
31 N | pertinent to reactor operations; but only in the
contaminants -
near-shore areas.
Models ,
. _ T L “‘Understood; the RESRAD model will rieed to be
12 Current groundwater/vadose zope models donot | v ‘complémented with a groundwater model
" | adequately assess COC movement . | provided by the Groundwater/Vadose Zone
e el T N - Integration Project.
- | The RESRATD model is not sophisticated and is - | The waste site closeout verification proeess uses
33. | inadequate for closure of radiologically N | this methodology with acceptance by the.
contaminated sites; consult EPA gnidance -  regulators. . '
Tribal Issues B . _
. DOE recognizes the past treatment and Natrve
aa | ] . o ' | American trusts as tribal issues. DOE is striving
- 34 Past:treatment .Of Nat“_’e Ame.ruicans and truS.t 15sue8 to involve the fribes in this p1_10t study assessment
' | process. '
\'4 Appropnate commumcatlon will be muaintained i in |
'Yakama Na.uon wants mvolvement with this stady oA ‘accordance with Section 10.10 of the ‘Tri-Party
Agreement Action Plan, including staff-to-staff
35. |and its development through tribal council’ L . S th Vak
mvolvemen t _ communication. Communication with Yakama
| participanis on the Natural Resources Trustee L
Council will also be maintained. |
i Confede\xat-ed"friﬁes of ﬂzeUniatilla Tndian Participation isweicome'd HoWevef these 4
36. | Reservation wants more involvement in - activities are not within the sr:ope of the pﬂot
| revegetation and restoration process - : stidy. _
_ o o N/A | DOE recognizes the past treatment and Native
e American trusts as tribal issues. DOE is striving
{37 i Threatened culfure -] to involve the tribes in this pilot study assessment, ).
Process.

1 UO-B/C Area Ecological Risk A.s'sessmem‘ Doo
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Table1-4. Interview Issues_' Matrix. (11 IPageS)

o
| # " Interview Issues E".' - Copyment 'Résdlutioii
&
Project Techunical Issues _ : c
Where applicable, offsite reference locations may |
: . K : be used. Otherwise; background values have been
Consider uging background values from offsite established for the Hanford Site in the Hanford -
38 locations {Columbia Wildlife Refuge) for.. v Site Background: Part I, Soil Background for
| 77| background values; give Iatmnale for on51te Nonradioactive Analytes (DOE-RL 2001b) and
backgrounid valies - 1 the Hanford Site Backgrovnd: Part 2, Soil
.| Background for Radioactive Anab;tes
{DOE-RL 1996). S
Seal waste sites and facilities to prevent . .Thg _suggcgt;:d Tesponse acuon-ls_ no.t mthm,thc
e . . . _ scope of this pilot study.- These actions are the :
39. | animal/plant intrusion that results in contaminating | N/A responsibility of the surveillance and mamienance :
the intruders and contaminafion spread : P [
and interim safe storage programs
A conceptual site-wide cause/effect model was ' '
g preseited to the Environmental Restoration S S ‘-
: 40- Contractor (the diagram represents thoughts on Y | This will be considered. -
conceptual model needs) _
41 Roads need to be closed to reduce .'iinp'actsr %0 " [ This resposse action is not w1t111n the scope of this [ -
" | ecology and discourage illegal artifact removal pilot study.
| . .} Thisis not 2 human health or ccologicﬁl
N/A | protection issue and is beyond the scope of this
_ . . pilot study. - However, a site-specific culfural
42. | Protection of archacological resources “I'resource review will be performed forthe -
| Columbia River shoreline before sarrgphng is
1 mitiated. -
Review acrial and tractor survey radionuclide - | Aerial radiological survays W111 be-evaluated for
43, s . Y | their usefulness in locatmg Lmdlscovered
-resudts for contapination between waste sifes -
i o : _ : { contamination;
COCs
4 4- WAC 173-340-7490. ecelogmal procedures may Bot | This will be évalua ted and-aécéunt ed': for. :
include all contarmnants
: Y
45 Invesug_ate pesticides, organic/petrolenm COCs : These contaminanis w1]l be evaluated as part of
* | from support facilities ~ - this pilot study o
46. 1 COC conjpaﬁson and evaluation L .
A comprehensivé COC evaluation will be
Performi a comprehensive COC evalnation for | ¢ con.d_ucte?d for only thei-l 00-B/C A;ea, Also, .
P T . -} radiological surveys will be conducted within the
a. [onsite and oftsite sources (inchude airborne N A . o "
sources) - project boundary to identify any area that exceeds |
15 mrem/yr above background. This wilt account |-
for aerial deposmon and kot spots S

100-B/C Area Ecological Risk Assessment DOO

March 20063
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Table 1-4. Interview Issues Matrix: (11 Pages)

o
# - Interview Issues g Comment Resclution
<ﬁ
Identify pathways by companng COCs
1 detected from biota surveys in the 100-B/C Exposure nathwavs will be evaluat ed i
'b. | Area with the COCs from reactor operations N ac):iiar daﬁcg wi fhagP A o 'gance Ha
to determine if COCs with' blologlcal concern e , - gu ’
have been omitted” ' '
147 Detemnne full range of COCs.
a. |Lead ‘ 7
b. | Hexavalent chromium i
G Mercury -
a 'I‘hqfiuﬁl/thqﬁunﬁ oxide
¢. | Uraniun:-232, uranium-233
f. | Cadmium
£ | Zinc
b. | Barhm. : ' v Pertinént contammants are bemg evaluated as part
‘1. | Arsenic of this pilot study, .
j. | PCBs ‘
% Persistent chlonnated materials formeﬂy used |
" jas pestmdes _ : : '
L Herbicides . - )
m. | Rodenticides
" 1. | Fungicides
o Full suite of reactor Isotopes from fuei and
<7 1 fritium target activities-
Receptors/iAbundance
48. Evahlate receptors and their ablmdance
a. Mlcrobmloglcal receptors
b. Rep‘nle.s,
¢. | Amphibians
d -"'Ea;igers o _ _
- Gobhe - " Y | These will be addressed in this pilot study.
_f.'_ Harvester ants o
{ Salmonid/other zmadmmous specics and .
g | spawning beds (HAB also wants to consider
juveniles, returning adults, and young)

I00-B/C Area Ecological Risk Assessment DOO
March 2_003
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>
# Interview Issnes %ﬂ . Comment Resolution
<
h.. ] Eels (
‘i | Sturgeon
{ . | Bass and othor fish _
X Ducks and other Tiver fowl
Eh Deer, coyotes otters beavers and other
C -transmnts o k
49, | Establish feeding guﬂds Thzs will be addressed in-the pllot study' :
50. Evaluate alt fede}'ally listed threatened and _ Th;ls W111 be-addréssed in the p ﬂo £ stin dy _
endangered species _ _ .
{ 51. | Evaluate Migrdtory Bird Treaty Act species v This will be add]_.‘esst_:d i the pl_.lot study _
52 Characterize ecological receptors from a cnmp]ete This will be addréssed in th . pﬂot sw.dy =
species list (includes native) _ o - e 7
53, | Consider previous monitoring and sampling studies . | Previous monitoring __aﬁd'—_sampﬁtig_ studies will be _
" | {HAB wants TPA s‘mdy on PCBs in river) | addressed as applicable tqlﬂié"pila‘t_- study.
Ecaloglcal Sampling | )
54. ‘Iﬁgptl.fy temporal requirements for species Y | This will be addressed in the pilot study. ..
sampling R
55. |Use of representatwe specms o
L _ ] Resadent speczes will be selected to reprcsent
: ‘Resident species for ecoioglcal samplmg to : :
2 | 4emo i protectivencss appropriate feeding guilds and s Spectes most likely
_ : 1o be affected.
b, _Darklmg bee’des v -
'Harvesterants B [ S C
- This-will be addressed in the pilotstudy.
| d. | Pocket mice : e
e =]?'1:311ts w;th long roots . . _ _ _
56. Standard: ecologlcal sampling for receptors inall ".Y' To thf: extent pracilcable ‘a standard samphng
* | reacter areas and consistent receptors " .| plan will be -adapted to all reactor sites.

March 2003
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# ©r Tnterview Issnes

Accept?

Table 1-4. Interview Issues Matrix. (11 Pages) .

Comment Resolution

57. Sampling before and after remediation

The sites that must still be remediated include the

' solid waste burial grounds, and the smaller liquid
.| waste sites near the reactor.buildings. Of these

sites, only tie solid waste burial grounds are large
enough to support a sampling effort of this type.
However, because they are maintained free of
vegetation and provide very limited habitat to
support biota sampling, they do not constmxte a
suitable samphng area.

TARAR

= appllcable or relevant aud appropnate requlrement
AWQC = ambient water guality-criteria- -
FS = feasibility study
MTCA = Model Toxics Control Act, (WAC 173~340)
"N/A = not applicablé to the pilot study ~
-PCB = polychlorinated biphenyl
RAG = remedial action goal ©+ - ¥
: RESRAD = RESidual RADioactivity (dose model) ..
RL = U.5. Department of Energy, Richland Operatxons Office
UCL = upper confidence Hmit - :
-WAC =. Washmgmn Administrative. Code

1.5.2 GIobal'ISSues' a

Global-issues are issues of magnitude that exceed the scope-of the project or are deﬁned as- -
complex techmcal issues. T he global issues ldentlﬁed for the 100- B/C p110t study are presented

below* '

¢  Global Issue #1: The “avid recreationélist” and the “Native American

”” iuman health

eXposure scenartos were planned for mclusmn 111 this DQO process but have not been

developed to date.

Resolution: The absence of these exposure scenarios will not affect the pilot study at this.
stage; however, the final assessment of human health cannot be made without established
scenarios for these potentially exposed members of the public. The “avid recreationalist”
scenario is generally considered to be definable within the technical community. However,
the “Native American” scenarios will require the Tribal Nations to provide input on the

essential elements that define these scenarios.

100-B/C Area Ecological Risk Assessment DQO
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e Global Issue'#Z The scope of the pilot:study is limited to the remediated waste sites in the
‘upland areas. The scope does not include cleanup of the- upland arcas- be’fween and outsrde of
the remedlated waste sites.

Resolutlon. The pro;ect decrslon makers (RL EPA, and Ecolo y) estabhshed thrs scope
definition for the pilot study with the understanding that the areas between and outside of
remediated waste sites would be handled as land transfer issues outside the 100-B/C Area
pilot study.

¢ Global Issue #3: The scope of the pilot study includes groundwater samplmg atits
emergence into'the riverto assess risk from current conditions. :

Resolution: The project decision makers established the scope definition for the pilot study -
with the understanding that groundwater remediation issues will be resolved in coordination
with the Groundwater Protection Project (hereinafier referred to as the Groundwater Project).
The data collected by the pilot study will be made available to the Groundwater Project..
Future exposures from groundwater assessed by the pilot study will be addressed by the
Groundwater Project. S o

* Global Issue #4: The Columbla River aquatlc environment is hrmted to the IOO-B/ C Area
near-shore as the groundwater impacts on river water quahty are localized along the
shoreline. - :

Resolution: The project decision makers established this scope deﬁmtlon for the pilot study,
given that the riverine system is too broad in scope-for the pilot study and may be assessed in
" a subsequent study :

e Global Issue #5: The upland terrestrral ecology at the 100-B/C Area may need time to .
recover from remedlatlon activities before blota populanons can re—estabhsh sufﬁmently to
yield meanmgful eeologwal data. : -

'Resolution “The. pro;ect decrsmn makers recogmzed this temporal aspect of the ecosystem ‘
to enable meaningful data collection and decision making. This is addressed by reco gmzmg
the need for Iong-term monrtormg )

" Global Issue #6. Deletlon ﬁom N at10na1 Pnontres List (NPL) is only partral and
mstltutlonal cotitrols will be apphed below 4. 6 m (1 5 ft) aﬂer Iand transfer _

Resolution: The decision makers have determined that the NPL deletion is only partial a:nd
requires institutional controls after fand transfer below depthis of 4.6 m (15 ft) below ground
surface because remedlatlon was genera]ly not performed below tha,t depth

. 100-B/C Area Ecological Risk Assessment DQO e T e
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1.6

- Global Issue #7: If protectiveness cannot be demeonstrated for the 100-B/C Area the project
Temains in the remedial action phase until protectiveness is-cstablished. -

Resolation: The decision makers have determined that this 1ssue can only be resolved after
completion of the data assessment and risk evaluation. - Contingencies must be understood
from a regulatory standpomt o - - s

PROJECT ASSUMPTIONS

The projeet assﬁmptions for the _._1 OO¥B/C pilot siudy DQO include the foilowmg: :

. The DQO process will follow the process outlined in- BHI-EE-01, Envzronmental
~ Investzgat:ons Procedures Procedure 1.2, “Data: Quahty Objectlves 7 ‘

Remedmted waste s1tes in the upland area w1thm the scope of this pﬂot study are as follows

-1 16—B 1 L1qu1d Waste D1sposa1 Trench
— 116-B-11 Retention Basin

~ "116-B-13 Sludge Trench'

~ 116-B-14 Sludge Trench -

— 116-C-1 Liquid Waste Dlsposal Trench
— 116-C-5 Retention Basins

— 116-B-7 Outfall Structure

 —  132-B-6 Outfall Structure "

— . 132-C-2 Outfall Structure.

. EX1st111g charactenzauon data from the limited field 1nvest1gat10ns (LFIs), data coHected

during site remediation, and site closeout will be used to support the DQO process

‘The DQO summary report Wlll be used to prepare a. SAP for ﬁjrther soﬂ water, and
'blologmal samplmg

Upland exposure scenarios will be based on the approach 'presept'ed in WdSkingtOﬁ B
Administrative Code (WAC) 173-340-7490 (et seq .).. For purposes of this DQO process the
terrestrial ecolo glcal screening criteria presented n WAC 173-340-900 Table 749 3 are

- conmdered suitable for the waste sites being considered.

_ Eco;logit:.al expo-sure.seeparios consi__de: the aquatic_, npal‘lall, and upland _areas._.

The list of contsisinants of potential concérn (COPCs) includes contaminants associated with -
reactor operations that were compiled during the LFIs (DOE-RL 1994a, 1994b, 1994c).

100-B/C Area Ecological Risk Assessment DQO
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¢ Some contaminants are identified as COPCs for ecological receptors in accordance with
WAC 173-340-900, Table 749-3, but are not identified as contaminants assoeiated with the
100-B/C Area. All conta:mmants were evaluated for ecolo gwal and human health nsk

e For radlolog,leal constituents, screening levels will be c'aleulated based on the Biota Dose
Assessment Committee’s A Graded Approach for Evaluating Radzatzon Doses to Aquatic
and Terrestrial Bzota (DOE 2002). L

o The rural-residential human health exposure scenario is mcluded in this DQO summary “
report. The Native American subsistence and avid recreatmnahst exposure scenarios will be
evaluated and developed in the future.

o The 95% upper confidence limit (UCL) or maximum detected contaminant concentration
* value will be used for comparison to screening levels.

» Biota sampling timeframes arc limited and necessary biota sampling must be conducted
during appropriate scasons (spring/summer/fall) to obtain representative samples.

1.7 DEFINITIONS

Waste sn:e buffer zone — Perimeter area (up to.25. m [82 ﬂ] wide) surrounding remediated waste
site shallow zone excavation timits. This upland area has the greatest potential for deep-rooted
plants and burrowing animals to contact low levels of re31dua1 contamination (Figure 1-1).

Upland zone — Area containing vegetation that is adapted to dryland condltlons where plants are
not influenced by the water table.

Riparian zone — Area adjacent to the river defined by vegetation that'is dependent on soil

moisture contributed by the water table. The riparian zone is between the upland and the

near-shore river zones. It extends from the onset of the upland vegetation to the near-shore
“green line.” R - :

Near-shore river zone — Shorelme area that is permanenﬂy mundated extendmg from the “green .
line” into the river to a water depth of approxunately 2m {6 fi).

“Green line” — Delineation markmg the upper boundary of the near—shore envxronment that is
permanently inundated where the periphyton remains green. This “green line” corresponds to
the minimum flow rate (approximately 45,000 cubic feet per second {cfs}) of the Columbla

" River. : :

~ Frequent river inundation (varial) zone — Shoreline area extendjng from the green line to the
ordinary high-watermark. This is the trausition zone from the near-shiore zofie to the' riparian

zone. Riparian vegetation decreases and aquatic orgamsms increase as elevatlon deereases (see
DQO Step 4). :

100 B/CArea EcologwalkaAssesmentDQO , T R
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Reference site — A paired sampling arca selected to match the physical environment, the habitat,
and the species present-at a site of interest bemg mvestlgated for contammant effects The
reference sﬁe represents an: area not affected by the COCs. '

Monument — The Hanford Reach Natlonal Monument, as defined in Premdentzal :
Proclamation 7319, dated June 9, 2000. The monument extends 0.4 km{0. 25 mi) 1n1and along
‘the 100 Areas ef the Hanford Site.

.Sentmel specles Grgamsms that accumulate contaminants and prowde a t1me-1ntegrated
measure of the contaminant blcavaﬂablhty '

Indicator spemes Those orgamsms or deﬁned assemblages of orgamsms fhat are sensuwe to
elevated levels of contaminants in their- environment and the “endpoint” (mamfestatlons ofi mjury
that may be critical to individual-.or. populatmn—level survival) is measurable at some stage in the
organism’s life hlstory, (ie. healthy organs and ussues growth rates, sumval rates, and
recruitment rates)

1.8 SITE BACKGROUND INFOliMATION g

Because of the amount of reference material available that descnbes the 100~B/ C Area this
-section will refer only fo the pertinent descnptwe documents rather. than attemptmg to relterate
the process history, remed1at10n, and environmental condltmns :

The 100 B Area techmcal baselme report (Calpenter 1994) prowdes descnptlons of the facﬂltles
- and waste sites in the 100-B/C Area and discussions of their functions. A general descrlptlon of .
the Hanford Site environment (including site-specific information such as climate and
meteorology; geology; hydrology; ecology; cultural, archacological, and historical resources
socioeconomics; occupational safety; and noisc) is provided in.the Hanford Site National ..
Environmental Polrc,y Act (NEPA) Characterization (Neitzel 2002). A descnptlcn of the =
‘ecological settmg of the 100-B/C Arca (mcludmg the npland areas, the npanan zone, and the’

- near-shore river envu'onment) is provided in Doctor et al. (2002).

1.9 EXIST—IN-GREFERENCES )

Table 1-5 presents a list of pertinent references that were reviewed as pa:['t of t]:us DQO scoping
- process, as-well as.a summary of the relevant information contained within sach reference. .
These references are’ the pnmary source for the background mformatlon presented in Secuon 1.6.

100-B/C Area Ecological Risk Assessment DOO o S
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Table 1-5. Ex1stmg References. (3 Pages)

Reference

Summary

| 4n derial Radiological Survey of the
Hanford Site and Surrounding Area-
{Reiman and Dahlstrom 1990).

1 An aerlal radiological survey of the Hanford Site conducted in .
11988 that showed gamma exposure rates.

Final Hanford Comprehensive

Statement (DOE 1999}

Land-Use Plan Environmental Impact:. . |.process for land-use and facility-use decisions. Management ofithe - |

This plan established the foundation for Iandllis'e planning on the
Hanford Site. Implementation will begin a more detailed planning

Hanford Site areas W111 eventually move toward the plan’s. land-use
goals.

l (Ca:[penter 1994)

100-B Area Technical Bafeline Report

_ ' and SO]ld waste 51tes

This document containg characterizetion data and operational: .
histories of the B and.C Reactors and each of their. assoc1ated 11qu1d :

Remedial Design Report/Remedzal
Action Work Plan for the 100 Area
-(DOE-RL 2002)

This RDR/RAWP includes the 100-B/C Area.

Record of Decision for the 100-BC-1,
100-DR-1, and 190-HR-I Operable
Units, Hanford Site, Benton County,
Washington (EPA et al. 1995)

Interim ROD that includes the 100-B/C Area. -

100 Area Burml Grounds Remedzal
Action Sampling and Analysis Plan
(DOE-RL 2001a)

SAP that includes the 100-B/C Area.

“Watural Resource Damage -
Assessments” (43 CFR 11)

A planned and phased approach to the assessment of natural . .
resource damages. _ .

Hanford Site Bialdgicezl' Resources
Management Plan (DOE-RL 2001c)

‘Identifies resource management strategies and m:itigat'ion

requirements, as well as habitat types and specles associations, in - '
all areas of the Hanford Site.

Hanﬁrd'Site Biotic Database
| (Duratek 2002)

" Inclides Hanford Site-wide soil and vegetation Sample' data.”

(generally conducted to support

may impact ecological or cultural
resources) (BHI 1996a, 1996b, 1997,
1998b, 2000a, 2000b, 2000c)

Ecological and cultural resource reviews

remedial action and other field work that

These letter reports include the habitat types present and the .
potential receptors associated with the vegetation present. Cultural
reviews identify cultura]ly sensitive and historical areas. . :

Habitat Types on the Hanford Site:
Wildlife and Plant Species of Concérn._
| (Downsetal 1993) -

-|--associated species.  Also lists plant-and animal species of concern.

Describes the various habitat types‘on the Hanford Site and the *

Vascular Plants of the Hanford Site
{Sackschewsky and Downs 2001)

This report-provides an updated listing of the vascular plants
present on and near the Hanford Site. It includes a listing of .
endangered or threatened plants and plants that are otherwise of
concern. It also provides an overview of how planis on the
Hanford Site can be used by people.

100-B/C Area Ecological Risk Assessment DOO
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Table 1-5.

Existing References. (3 Pages)

Reference

Sammary

Habitat Requirements and Burrowing
I Depths of Rodents in Relationto .

- Shallow Waste Burial Sztes (Gano and
- States 1984)

: therature Teview of habltat requireTnents : and bu:crowmg depths of '
| various rodents - R '

: Rootfng Depfh and Distributions of Lo
Deep-Rooted Plants in the 200 Area
Control Zone of the Hanford Szte

: (Klepper etal. 1985) '

: Documems rooting; depths of various deep—rooted plants enthe.

Hanford Site:

100 Areas CERCLA Ecological -
* Investigations (Landgen et al. 1993). - '

_This ‘document iJfovide's descriptions of- ﬂoro'and fauna associatéd '
- with the 100 Areas, emphasizing potential pathways for - -

_ { evaluationof exmtmg concentrations of heavy metals and
| radlonuchdes in biota.

-contanminants and species that have beén given special stafus and an

Biological Assessment for Rare ard
Endangered Plant Species Related to
CERCLA Characterization Activities
(Sackschewsky 1992) o '

Tlus document lists rare and special status plants found on Vthé. ,
Hanford Site. No Federally Listed threatened or endangered plant
‘species are present on the Hanford Site.

| Fiscal Year 1991 100 Areas CERCLA .
- Ecological Invesnganons
(Sackschewsky and Landeen 1992)

" This 51'ep’0rt proﬁdes the results of field investigations in the

"1 vegetation surveys, and vegetation samphng Slte-spemﬁc data

1100 Areas, including bird surveys, mammal and insect surveys, .

ﬁom 100-B/C Area are mcluded

A4 Synthesis of. Ecologzcal Datn ﬁ‘om the
{ 100 Areas of the Hm;ford Szte (We1ss
and Nﬁtchell 1992y

:A review’ of ncarly 50 yoars of available data with éniphams oﬁ

‘|- breadth of work conducted and prowdmg the sources of the

documents of a summiary nature and broad-based ecological and
radlologlca.l zeports. Emphasis was placed on. hlghhghtmg the

Survey of Radiological Contaminants in
 the Near-Shore Environment at the
i Hanford Site 100-N Reactor drea
C {(Van: Verst etal. 1998) S

information.

Contaminants were sampled and screemng—level risk. assessmcnts
were conducted: for human and ecological receptons

Hanford S ite Natzonal Env:mnmemal
Policy Aét (NEPA) Chamcterxzanan
(Nerrzel 2002)

. descnpuon of the Hanford environment for use in preparing NEPA

This. document is updated annually and provides a detailed

documents. Includes descriptions of climate, geology, hydrology,
ccology, archaeology, _and S0CI0ECONOIIICS.

Hanford Enwronmontal Information
System database

Contams well information a:nd samp]mg data.

A Graded Approach for Evaluating
Radiation Doses to Aquatic and
1 Terrestrial Biota (DOE 2002)

'} deleterious effects on ‘populations of aguatic and terrestrial -

-concgntrations for the screening-level rmk_asscssmcnt_

Provides a graded approach for evaluating 'radlation doses to
.aquatic and terrestrial biota used for demonstrating compliance
with DOE dose limits, and with findings of the International -
Atomic Energy. Agoncy and National Council on Radiation
Protection and Measurements regarding doses below which

organisms have not been observed; provides screening .

106-B/C Area Ecological Risk Assessment DOO
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Table 1-5. Exmtmg References. (3 Pages)

Reference

Summary

.Model Toxics Control Act.
(WAC 173-340) ' '

| bumans and terrestrial ecological receptors to be used in the:

Provides soil concentrations that are considered to-be protective of -

screening-level risk assessment for nonradiological constituents.

: Ecologzcal Assessment Guidance fof

Conducting Eeologicol Risk -
Assessments (EPA 1997)

“Superfund — Process for Designing and
o |- baseline risk assessment process for sites that exceed screening-

EPA’s guidance fora tiered approach to ecological risk é#eiluation, :
including a screening-level risk assessment and a more intensive,

level concentrations:, directed at CERCLA sites.

" Guidelines for Ecological Risk
Assessment (EPA 1998)°

EPA’s general guidance for conduction ecological risk
assessments.

ECO Update, The Role of Screenmg—
‘Level Risk Assessments and Refining .
‘Contaminants of Concern in Baseline
| Eecological Risk Assessments
'(EPA 2001)

Provides directed guidance on the use of the screening-level risk -

\

assessment to focus the baseline risk assessment and to reduce the
list of COCs that need to be evaluated further.

| Biodiversity [nventory and Analysis of
‘the Hanford Site, Final Report 1994-
1999 (TNC 1999) :

dentifies potentia’l rﬁcéptor_spccies and habifaf. :

-WAC 173—340—900, Table 749-3

" EcoIogmal mdmator soil concetrations (mg/kg) for protectmn of
. terrestrial plants and ammals

Limited Field Investigation Report for
the 100-BC-1 Operable Unit
(DOE- RL 1994a) .

| 100-BC-1 source OU.

Summarizes data collection and analysis activities conducted in the - |-

Limited Field Investigation Report for
the 100-BC-2 Operable Unit
(DOE-RL 1994b)

1 Summarizes data collection and analysis activities conducted in the

100-BC-2 source.OU_.

: Limited Field Investigation Report for
the 100-BC-5 Operable Unit -~ =~ =

| Summarizes data. collection and analys1s actlvmes conducted in the
. 100-BC-5 source OU. :

- (DOE-RL 1994c)

CVPs for individual remediated waste
sites

| These reports document the results of the soil sampliilg that~ -

" 100-B/C Area have been remediated and CVPs have been issued.

performed after remediation was completed to demonstrate -
comipliance with the remedial action objectives defined in the
ROD. Asof December 31, 2002, a total of 21 waste sites in the

CcvpP = cleanup verlﬁcanon package

1.10 CONTAMINANTS OF CONCERN

The 100-B/C technical baseline report (Carpenter 1994) describes the process history for the
100-B/C Area and the radionuclides and chemicals thiat were used or produced during réactor -
operations. Soils and water associated with high-priority waste sites were sampled during the
remedial investigation phase of the CERCLA process in' 1993. This sampling and analysis

T00-B/C Area Ecological Risk Assessﬁ’aent DoG
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effort, referred to as the 100 Area LFT, was conducted for more than 200 analytes, including
radionuclides, metals, general cheristry constituents, pesticides, as well as volatile organic
. analytes (VOAs) and semi-volatile organic analytes (SVOAs) {DOE-RL 1994a, 1994b, 1994c)
B The list is comprehensive and includes contaminants not known.to be present i the
100-B/C Area but that were included for completeness :

Table 1-6 lists the contammants from the IOO-B/C LFIs s the startmg pomt for development of
- COPC:s for this DQO process. '

Table 1-6 Sources of Contammatlon, COPCS, and Affected Media
' for the IOO-BIC Area. (2 Pages)

| Known or Suspected Source of Type of Contamination from Each’ - _ Affec ted Me dia. -
Contamination (Process) " Source (General Contammartmn) -
o Various aqueous and solid waste : '
| Liguid and solid waste discharges | streams containing; mixed fission 1 iﬁfﬁ: ﬁiﬁiﬁiﬁ?ﬁtﬁﬁﬁg‘:ﬂﬁd :
 from operation of the 105-B and - | products, activation products, inorganic { oundwater bencath the was te sﬁes
105-C Reactor buildings.., .. chemicals, meials, and semi-volatile i d rivir wa ter
: o and volatile organic chemicals. '
Radioactive COPCs ; L . o .
Americium-241 - ] Eiwopium-152 : - { Plutomium-241 ‘Thortem-228
 Bariuru-140 | Ewropium-154. -~ - Potassium-40 | Thorfum-232
Berylliom-7 - “| Buropium-155 ‘Radium-226. °| THorfum-234
| Carbon-14 Todine-129 +Radinm-228 Tin-113
 Cerium-141 | Iodine-131 1 Rutheninm-103 Tritiemm
Cerium-144 Tron=59 " {Ruthenium-106- AUranium-232°
' Cesinm-134 Manganese-54 ‘Silver-108m - | Uranium-233/234
Cesinm-137 | Nickel-63 " -Sodiumi-22 | Uraniurn-235°
‘Chromium-51 - | Niobium-94 - [ Strontium-90 ¢ Uranfum-238 "
-{ Cobalt-58 | Plitontom-238° . . | Technetium-99 | Zine-65
Cobalt—ﬁ() - | Plutovium-239/240 | | Zirconiam-95
_ Inorgamc COPCS : .
Mummum | Chromium | Magnesium. | Silver
 Antimony Cobalt Manganese Sodiumy
Agxsenic - 1Copper 1 Mercury : -1 Sulfate
Barium | Cyanide { Molybdenum - | Fechnetium
‘Beryllium 1-Fluorine Nickel - Thalivm -
- Boron | Hexavalent chrormum 7 | Niirate . Tin
J Bromine - Flodine Nitrite: {Uranfum
Cadmium © {Tron Phosphate  I'Vanadiom - ¢
-Calcinm “JLead “}Potassiim Zinc
Chloride | Lithium Selenium |

1 OO-B/C' Area Ecologwal Risk Assessment DQO o
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Table 1-6. Sources of Contammatlon, COPCs, and Affected Medla o
- for the 100-B/C Area. (2 Pages) : s

Organic Chemic_al_ COPCS o

' 3-chloroaniline

4-methylphenol (cresol, p-)

Acenaphthene 4-chloroaniline | ¢is-1,3-dichloropropene - - | Naphthalene . -

| Acenaphthylene Chlorobenzene Trans-1,3- , 2-pitroaniline
Acctone . 3, 3'—d1ch10r0benzxd1ne | dichloropropene . 3-nitroaniline ..

. Anthracene Chloroethane | Diesel range organics " | 4-nitroaniline
Aroclor-1016  Bis(2-chloroethoxy) Diethylphthalate 2 nitrophenol -
Aroclor-1221 methane 2 4-dimethylphenol 4-nitrophenol
Aroclor-1232 Bis(2-chloroethyl) ether | Dimethylphthalate N-nitroso-di-n-dipropylamine
| Aroclor-1242 .Chloroform. _ Di-n-butylphthalate N-nitrosodiphenylamine
Aroclor-1248 Chloromethane 2,4-dinitrophenol Nitrobenzene
Aroclor-1254 | Bis(2-chloro-1 | 2,4-dinitrotoluene Pentachloroaniline
Aroclor-1260- | methylethyl) ether .| 2,6-dinitrotoluene Pentachlorobenzene .
‘Benzene —clﬂoro—B—methylphenbi 4,6- dmjtro-Z-mefhylphenol | Pentachiorophenol .
‘Benzo(a)anthracene - | 2-chlorenaphthalene - - - D:-n-octylphthalate Phenanthréne -
-Benzo(a)pyrene , | 2-chlorophenol Dioxins - Phenol
‘Benzo(b){luoranthens - | 3-chlorophenol ‘| Ethylhenizene Pyrene
‘Benzo(ghi)perylene 4—clﬂ0rophenylphenyl Bis(2-ethylhexyl) phthalate Styrene : :
‘Benzo(k){luoranthene ether . - | Fluoranthéne 2.3.4, 6-tetrachlomamhne

"1 Benzoic acid Chrysene . : Fluorene ' 1,2,4,5-tetrachlorobenzene
‘Benzyl alcohol - Dibenz[a, h]anthracene | Foran 1;1,2,2-tetrachl_or'oetha;id o
Biphenyt =~ . | Dibenzofuran. Gasoline range organics | Tetrachloroethene = ' o
Bromodmhlorometbane Dibromochloromethane. | Hexachlorobenzene 2,3,4,6-tetrachlorophenol . . - .
Bromoform .. { 2,4-dichloroaniline Hexachlorobutadiene 2.4, 5-trichloroaniline
‘Bromomethane 1 3,4-dichloroaniline -| Hexachlorocyclopentadiene | 1,2;3-trichlorobenzene
4-bromophenylphenyl | 1,2-dichlorobenzene - - | Hexachloroethane 1,2.4-ichlorobenzene

1 ether 1,3-dichlorobenzene Hexane 1,1,1-trichloroethane -
2-butanone (MEK) .| 1,4-dichlorobenzene 2-hexanone 1,1,2-trichloroethane
:Butylbenzylphthalate .| 1,1-dichloroethane’ Indeno(1,2,3~cd)pyrene . . - Toluene :
‘Carbazole -} L1-dichloroethene - | Isophorone | Trichloroethene (TCE}
‘Carbon disulfide - -} 1,2-dichloroethane : | Methylene chioride }2,4,5-trichlorophenol
‘Carbon tetrachloride ‘| 1,2-dichloroethene(total) - | 2-methylnaphthalene - 2 4,6-trichlorophbenol

j Chlorinated - {2,4-dichlorophenol 4-methyl-2-pentanone. -} Vinyl acetate

-dibenzofarans (total) - | 3,4-dichlorophenol - 2-methyiphenol (cresol, 0-) | Vinyl chloride

Chloroacetamide 1,2-dichloropropane Kylenes (iotal)

Pesticide/Herbicide COPCs - : _ _
- Aldrin .| Dichlorodiphenyldichlor .- | Dieldrin Endrin ketone
Alpha-BHC - i - .ethane (DDD) Endosulfan I Gamma-BHC (Lindang) -
Alpha-chlordane Dichlofodiphenyldichloro | Endosulfan I - .. | Gamma-chlordane
{Beta-1,2,3,4,5.,6 : ethylene (DDE) - - Endosulfan sulfate 1 Heptachlor/heptachlor epomde
hexachlorocyclohexane chhlorodlphenyltnchloro Endrin Methoxychlor
Delta-BHC Endrin aldehyde Toxaphene

ethane (DDT)

700- B/C Area Ecologzcal stk Assessment DQO B
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Step 1 - State the Problem . _ R 7 :Revil -

The COPCs listed in Table 1-6 were evaluated agamst a set of exclusion criteria to detenmne i
the constituents should be retained as COCs or excluded from further con31derat10n The
Spec1ﬁc COPC exclusmn ratlonales are summanzed as follows

. S_hort-Iivedfradionuclides With half-lives Tess than 3 .y.ears _
e Naturally 'oé(:ﬁnillg isotopes that weré_ not créated as aresult of Hanford Site operaiions

. _Contéinjnants_ not deteéted_, 01f detected at low ratés, jul LFI sampling .

. Contammants for Wlnch WAC 173—340_d0¢s not proilidé action levels

. Natufally.occhrﬁng elements present in?_backgrdund_cqncéntl_‘ations :

. Consﬁ_tuqﬁts_thap would be neutralized and/or decomposed in the soil environment

. Chemicals m the gasedus state that cannot accu’mulatefin s_oil med_ia

'-_ Chemlcals that are not persistent in'the soil enwronment due to chemlcal instability .
volatlhzatlon b1olog1ca1 degradatlon or other natural mltlgatmg featm‘es

Tables 1-7 and'1-8 list the radlonuchde and nonradionuclide COPCS respectwely, excluded
from further consideration with supporting exclusion logic. The COPCs listed in Tables. 1-7
and 1-8 that have no exclusion logic are retamed as final COCS The ﬁnal cocC l1st 8 pr0v1ded
in Table 1-9 with retention Jo gic. -

100-B/C Area Ecological Risk Assessment DQO I A
March 2003 _ 127
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Table 1-7. COC Screenmg for Radionuclldes. 3 Pages)
Max Site Human
COPC Nlll;lfbel‘ | Nm;lfber Detected gl:zfllr(;d BCG E(e:iilllfll: | Exclusion Rationai;
Samples | Detects (ﬁél;;ge) Va'l.ue (rCilg) . Le\.'.e.l : :
‘ (pCi'g) |, (pCirg) .
| Americium«241 55 17 34 - 4,000 “311 o
| Barium-140" ) 17 i 1.3 -- - - Short half- llfc (12.75 days), _
Beryllium-7 17 -0 - - - en Nondetectlon in the LFI samp]mg and short half hfe (53 days).
Carbon-14 55 3 0.41 -- - 20 Low detection rate.
Cermm—141 17 _ 0 - - - - ' | Nondetection in the LFI samplmg and short half-life (32.5 days)
Cerium-144 27 0 - - - - Nondetectlc_m in the LFI samp]mg _and shoit half-life (285 days).
Cesium-134 55 0 - - - - .Nqﬁdct'ection in the‘_LFI sampﬁi_ng and shqﬁ half:life (2.1 years):‘.___"
Cesium-137 55 28 800 11 20 62 | B 5
Chromium-_fil 28 0 - - -- - Nondetectién in the LF1 sampling and shbrt half;lifc (51 days).
Cobalt-58 27 2 . - _ N rsgf:!ﬁshalf-hfe (28 days) '1jwo detectlons are md:catlon of false-pomtwe
Cobalt-60 55 20 310 0.008 700 14
Europium-152 40 19 1,400 - 1400 | 33
Buropium-154 37 15 410 033 1,000 | 3.0
Buropium-155 29 7 41 0.054 | 20,000 | -125
lodine-129 10 0 - - - - Nondetectlon in the LFI samphng
Todine-131 14 0 1,000 - - - ‘Nondetection in the LFI samphng and short half—hfe (8 days)
Iron-59 3 0 - - - —- . .Nondetectu_)n_m the LFI samplmg._ and sh_ort half-life (45_days).
Manganese-54 27 0 - -- -- we N_ondetectioh in the LFI _samp]ing _énd short halfé!ife (312 days).
Nickel-63 11 10 3,200 - - 402 | o L -

O'Aaﬁ' .

wiR[qoLJ 31} 91e)g — T dayg
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‘Table 1-7. COC Screenmg for Radionuclides. (3 Pages)

' Max Site Human
Number | Number Back- - : Health D S
) T : Detected | BCG . ! - R . ;
CcorcC of of Value. | ground | (pCig) Action Exclusion Rationale .
Samples | Detects (pCif’g).' Value PRYE) 1 Level
e o e _ (pCi/g) - (pCi/g) : o S
Niobium-94 - 0 | o - - - - | Nondetection in the LFI sampling,
Plutonium-238 . 42 | 10| 0.0878 0.004 | 5400 374 | '
Plutonium-239/240 | 55 - | 23 : | 00183 |- 0025 | 6000 | 339 | . |
- — 1 ) - ' - ' Nondetootmn in the LFI samphng, aca]culated value frorn
?Iotomum 24] 11 0 - - 150,000 plutonium-239/240,
Potassium-40- 55 50° 236 S 1660 |- 2200 ) i | 'Naturally o occurrmg isotope fiot created as a result of Hanford Site operatmns
Radium-226 55 39 1.51 - . 3 - ‘Not produced by Hanf‘ord Site oporatmns
Rad1um—228 N 10 7 4 = 2 - Not produced by Hanford Site opera‘uons
Ruth_emum-lO?» 27 0 - — - - Nondetoct:on in the LFI sampling and short half-life (39 days)
: ' _Ruthoni.um-l'f)fj L 3l 0 _ - - - = .. .| Nondetection in the LFI sampling and short _half_~11fe (1 year). .
Shetosm |0 | 0 | = | = | = 28 |
Sodium22 2 2 546 | - - ~ | Short half-tife (2.6 years).
1| Strontium-90 55 37. | . 0988 | 018 20 45 | -
'fechﬁetium@gt .’15 0 4,000 - 15 | Not detected in soil samples. Retained as 100 Area RDR COC and because of |
ST . . 0 : : detection in groundwater.
_ Thorium-228 55 41 135 - 2,200 - Short half life (1 9 years) daughter of thor1um~232
| Thorium-232 37 | 21 f 2135 13 . 2000 | 13
Th orium—Zé 4- 12 o . N __ " b Nondetection‘in the LFI samplmg and short half life (24 days). Daughtel of
11 o _ - . uranium-238.
|| Tin-113 10 0 “ =z - - Nondetection in the. LFI samp]ing and short half-life (1 15 days)
Tntmm o 11" _ O ' . . N | 40'(): ) _":';Not detccted in LFI soil samples. It is retained as 100 Area RDR COC and

‘because of detectlon in groundwater

o P AQ}I y
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2 The RAG is below the seqmred detectmn 11m1t The value shown is the reqmred detectmn lnmt :

="~ = not available

“BCG ”_bpotg coficentration _gqlde .

~_Table 1-8 CcoC Sml Screening for Chemlcal Constltnents. (15 Pages)

'I‘able 1—7 COC Screenmg for Radlonuchdes. (3 Pages)
- e —— - T eite— T T Taman T
Number | Number Max Back- ' Health :
ce e AR . X Detected - X A . BCG RS . ) - .
COPC of of . ground . . Action Exclusion Rationale
ks : . Value (pCifg) | _
_Samples | Detects (pCi/g) Value | Level
:Uranium; 232 _ X . S - T Trace‘quantit.i.cs were pTOdL}C?d.dL’I.ring reactqr operations, but the relative
e ! quantities are so small that it is essentially not detectable.
|Urenium-233/234 | 39 35 14 1.1 5,000 1.1 o
Utanium-235 55 16 081 011 | 3,000 1.0
| Uranium-238 55 54 13 1.1 2,000 | 1.1 |
 Zine-65. ... 45 1 19" - - .| Low detection rate and short half-life (244 days).
: :Zif}:om:ﬁt:ﬁ;% .17'. 0 - - - - fNondetect‘ion in the LFI sampling and short half-life (64 days).

. 0"'A9§i:f“ ‘ -

Site Ecological Sail Human A _
Number | Number i):ti,‘t/fai}t(e 4 | Back- | Screening Values® | Health | C‘?;Ses(:‘;;“;g,' _ . Human Health
corcC. . of. of | ground (mg/kg) Action E/RE Ecological Exelusion an Bea
. Value _ - b _ : . Exclusion
Samples | Detects (mg/ke) | Value - Level s - ; :
R ' o [mgkg) | ® SB | WL (mglkg) | Feo HH
Inarganic COPCs ‘ o
‘ : S : - Hanford reactor operations did not engage in
FRTI— & 6 14,200 11,800° | 50 | - _ _ 11,800 .  processes that used or generated soluble forms
. L - : T of aluminum, It is onty present in background
_ concentrations and is not in soluble salt form.
| Antimony | 62 1 4.6 - 5 - - 6.0 5 6.0 | Lowrate of detection in the LFI data.

wafqod A Aels — [ doyg
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Table 1 8 coC Sml Screenlng for Chemlcal Constltuents. (15 Pages)
: : : Slte Ecological Soil Human' i
. Number | Number ng Back- || Screening Values® Health CORC ;Screemng : ' . Ty ;
; o o | Detected.| ) - : o Value (mg/kg) oo 0| Human Health
COPC of of ground {mg/kg) - Action o .| Ecological Exelusion:| . = "o .
- Value ; b g 7, Ex¢lusion
Samples | Detects - (mg/kg) Value i I Level R : . : e
| BY8) | mgkgy| P | SB | WL | (mg/kg) | Eco | HH R
| Arsenic® 62 | as szl o2t} - [~ | 7 | s ] 200 | 20% | Maximum detection below site background
Baitim 62 62 as4 | 132 | so0 | = ez 132 o 132 a3 | o
) ST : . :  IEET TS RPN | - o .'--Maximﬁm detection bélow'sl'le-backgrﬁllﬁd,
..gcxyllnum 62 34 9.84 1.51 10| - 32 .10 ._ 32 sreening, and regulatory limits. .
| Cadmium 62 6 18 | o8 | 4 20 | 14 | o8 | 4 | o081 S |
e : ' Calcium is an esséntial nutrient that is non-
T PRI Doy T : toxic-under typical environmental exposure
Call:lum 62 61 46,600 _ 17,2005 = - - - - " .| :cenarios and only present in background
B concentratmns .
i o | NoWAC 173340 | Maximum detection
Chloride 4 4 27.2 - - - - 1,000 - | 1,000 - -ac‘uon levels below regulatory
. y I L | limits:
Chromium 62 60 | 041 | 185 | 42 | 4 | 67| 1850 | 42 | 185 o
Chromivm (VD) | 6 5 503 7| 185 | - | - -1 22 22
) : 7 ! _ N : " 'Maximum detected | 4, '
|1 Cobalt 62 57 16.4 157 | 20 - - - 20 o= value < screening. .NO.WAC 173-340
- . . A : _ actmn 1evels.
: : : | Himit. - b
s _ ) , _f ‘ . 1 . - FMaxinum’ detected value below site
i .‘(i.c.)pper 62 32 21‘6. 22 - 100 : 50 217 : 69 50 .. 22 L background screemng, and- regulatory 11m11s.
“|{ Cyanide 44 0" - - - = ia 320 = 320 . LNot detected n LFI samplmg
B R o . _ Mammum detectcd
Fluoride 38 . 23 4.4 - = - - ‘16 - 16 No WAC 173-340 - value < regulatory
. _ N action levels. | timit

WOqOLJ 3y} el — | dog
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Table 1-8. COC Soil Screening for Chemical Constituents. (15 Pages)..

RN

wR[qoJ A Aels — T dars

- _ L Site Ecological Soil Human : . :
iNumber | Number Max ! Back- Screening Values” H‘é_alth COPC S‘creenmg. ot L
A Detected : : : Value (mg/kg) , . Human Health
COPC of . of ground (mg/kg) Actlon e Ecological Exelusion s
2 - Value - : : B s Exclusion
- Samples | Detects |- (mglkg) |- Value | T N D Level . ‘
. (mg/kg) || P . SB | WL : (mg/kg) Eco HH ‘ . ,
_ _ _ _ L Tron is-an essential nutrient that is non-toxic -
Iron - 62 44,600 | 32,600 _ R . _ B _ under typtcal environmental exposure
R - U : -seenarios and only present i background
_ . _ ) concentlatlons
Lead 28 14 564 10.2 50 (- 100 | 118 102 50 102 _ _
: . : - - Magnesium is an essential nutrient that is non-
Ma enesitiin 62 61 44.6 7060 | - . N . _ . toxic under typical environmental exposure
) . scenarios and only present in background
R ' concentrations.
ST . : o . e i | Maximum detected
Manganese 62 62 661 512 |'L,100 | - 1,500 512 | 1,100 512 |value< scrcenmg
e : : : ' : : hrmt '
Mercury S ‘ ‘ : -
{inorganic) - | - 28 14 4.3 033 [ 03 0.1 55 |0 033 0.33 0.33.
(organic) 58 14 ’ 43 -- -- “- 0.4 - 0.47 | - Ino,rgnmc mercury levels will be used.
Nickel - 62 55 17 19.1 30 | 200 | 980 130 30 | 130 value<regu1atory
' o o | Hmit.
L . ' - Maxnnum detected
| Nitrate (as : ‘ o : o | No WAC 173-340 :
nitrogen) 35 .. 34 14 . - -- - - .40 - 40 action ]eve]s value<regulatory
A - . | Hmit. -
N Nitite 1 0 B - N R 1,600 . - 1600 No WAC 173-340 Not dntected in LFI
1 : _ _ action levels, sampling,
Phosphate 4 0 . . SRR _ s - B NO'WAC 173-340 No.WAC 173-340
action levels. action levels. .

(}As}[ ..
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Table 1-8. COC Soil Screenmg for Chemical Constltuents. (1s. Pages)

A : ) | Site ‘Ecological Soil Human
. Number | Number DMax Back- Sereening Values* Health COPC Screening IR R
- etected | _ . . Value (ing/kg) Al e R Human Health
COPC. of of |7y i | ground (mg/ke) Action - | Beologieal Exclusion | - "y ok
' { Samples | Detects (mg/kg) Value T Level’ e R R
S : (mg/kg)_ P SB | WL (m-g,'k-g) Eco HH - = . ol .
_ ' Potassiim s an essential nutrient that is non- -
Potassium 62 ‘59 206 1 2150 B . _ __ . . toxic undet typical environmental exposure -
o T | scenarios and only present in background
: _ o _ _ b _ N 1 concentratlons ‘
Selemum 62 |3 1 a3z o7 | 1 | 70 |03 | 4000 | 078 400 o
o - _ h Sodium i¢ an essential nuifrient that is non-toxic
Sodium 62 47 779 690 R _ B B R R under-typical environmetital exposure
AR ST : : scenarios and only pmsent in background
_ concentratlons :
o - ' - o T _ L Maiclmuni detected
Sulfate 49 a2 | s | - w | e | L2500 | - | 25000 i‘t’mwn“]‘g 211'37340 yalue < regulatory
: : ' - : ' Linit.
I . _ o Low. rate of detecnon and maximum detected
Thallium 62 1 022 0.6 1 - - 1.12 1 1.12 - value<background screenmg, and-: regulatory
' : limits. . .
Uramum was analyzed as g radionuclide durmg
o : the LFIs. A .conservative estimate of total
| Uranium 0 B . N L _ | wranivirn is based on the maximur activity for |
_ ranium O _ TBD > 3 3 3 the uranium isotopes 234, 235, and 238, which
..... _cortesponds to 3.91 mg/kg and is above that
_ ecologlcal screening level. '
Vanadium . ' € '61 76.9 N 8 5_: | 5 . X 112’ g5t | g | Maximum detectlon less than backg'round
- S . f: o - ) - AT A value. .
: | 7ine 6. 6l a0 ‘ 67,8 | s : 200 F 260, ) 67 8 4 86f ) 673 | Maximum detected value<background
' ' I o ' o screenmg, and regulatory 11m1ts

uR[qoid Y] 9eIg ~ 1 dag
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- Table 1-8. COC Soil Screening for-C-he'mical-Constituents-.- (IS:Pagés) _

Site

: ' Ecological Soil Human :
| Number | Number D'I\tla’t‘ d “Back- Secreening Values® Health C‘?.Plc Screellzing o ; o
COPC of of erecte ground (mg/ke) Action /alue (mg/ke) Ecological Exclusion Human Health
; Value Val & Level” ‘ gleal L - ‘Exclusion
: Samples | Detects . alue . : eve R _ . :
(mg/kg) (ng/kg) | P SB' | WL | (mgfkg) | Eco HH
Organics ' , : _ S :
Acenaphtliene 92 0 - - 20 ) - | -~ | 979 20 97.9 | Not detected in LFI sampling.
Acenaphthylene 46 0 - - o - - “- - -- Not detected in LFI sampling.
Acetone 50 8 0.06 " - | - | - | 32 . 321 |NoWACI173-340 | Maximum detection
R & , , ' : {raction levels, < regulatory lmit.
Anthracene (46 | 0 [ - e | = = |~ | 140 |~ | 4,140 [Notdetectedin LFl sampling.
Aroclor-1016" 60 0 - - 40" | - foes”| 0™ | 065" | 05™ | Notdetected in LFI sampling.
Aroclor-1221" 60 0 - ~ | 40" | - |oes"| 0™ | 065" | 05" |Notdetected in LFI sampling.
Aroclor-1232" 60 0 - - a0t | - |o6s"| 05 | 065" | 05 |Notdetected in LFl sampling.
Aroclor-1242° [ 59 o - < 4ot |- |oes"| o5 | 065" | 05 |Notdetected in LFI sampling, : -
Arclor-1248" - | 60 | 0 | - - 40" | - Jo6st| ost | 065" | 05 | Notdetected in LT sampling.
Aroclor-1254" | 60 | 12 | 64 | o~ |40t | ~ |oes"| 035 | o6 | os™
Aroclor-1260" | 60 12| 034 i e R B O A L o
Benzene 50 1 000t | -~ | - | — | - |44se3| - | a4asps Low detcctionraicand detecied value < HH
o - - A regulatory limit: | .
Benzo(a) ' Low-detéétion ra‘fe and r_epofted detects barely
anthraceng‘l - 46 2 0.16 ' 28E3 - 2'8573 exceed the detection limit. -
Benzo(a)pyrene © 92 0 - - el 12 2.8B-3 12 2.8B-3 | Not detected in LFI sampling,
Benzo(b)- o . . . o s Low detection rate andireported detects barely
fluoranthene 46 9.39 2 88 3 2.88-3 exceed the detection litnit.
P :1;:1521(15 i) .46 0 - = N I SR -r - - Not detected in LFI sampling.

0 Ay
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Table 1-8. COC Soil Screening fof Chemical Constituents. (15 Pages)

gAY

Site | Ecological Soil Human | e
| Number | Number De“t’zife o | Back- | Screening Values* | Health C‘?zfe?(f;g;‘i';g S | tuman Health
corc | of of |77 ground | (mg/kg) Action _ € | Ecological Exclusion | .
: IR . N . alue =, - L : : b o e o Exclusion
Samples®| Detects (mg/kg) Value 1 Level _ — :
- | S I | |mefkg)) F | 5B )WL gmghg | Feo | WM G : -
IBenzoli- 1 T, A o ' || pspa |Tow detection rate and reported detects barcly |
| fluoranthene 12 0.1 - - - - | 28E3 T Z‘SEG-_ : _exceed thie detection lirmnit.
1 : . 1o : 1 - Reported detects much
1| Benzoic acid 30 2 0.1 - -- - - i 64,000 - | 64,000 No WAC 173 340 "+| less than regulatory -
H e . - _actlon ievels timi
: . I . L L it
1| Benzyl dlechol 30 0 - - | - -] 4800 - 4800 | Not detected in LFI sampling,
' ﬁreﬁle&ieiﬂoro- - L . ' N SR I
| nothane..-. _ 50 0 - - - - - 0.7 = 0.7 - |- Notdetected in LFI eamplllyg‘
|| Bromoform 50 0 - - - . 5.54 ~ | 854 |Notdeteoted in LFI sampling.
f 'BromemétHEhe 30 0 - - - - - g 112 - 112 Not detected in LFI sampling,
I phenylphenyl 46 ] - - - - - - - - " |'Not detected n LFI samph'ng.
Jether 7 E - T R EITI
S 152 butanone :. R . ' _ ) ' a : Low detection rate and detected vaIue <HH
| EMEK) - 50 2 0.003 - - - - 218 oo 218 regulatory limit.
A 'fB,utylbenzyln o AP e ) : 1 ney | Low detection rate and detected value < HH
| phthalate - 46 1 0.048 - - - - 892 - 892 | regulatory lindit. -
|| Carbazote. 16 0 - - e |- | -] 0314 — | 0314 Notdetected_m LFI sampling.
: 1 Carbon disulfide 50 5 0.012 w . i » 565 ] 565 _Lew detectien.rate and detected value < HH
k2 _ o S S - 7T regulatory limit,
- 4| Carbon - ' " : , ea b sy SR T
T tetrachloride 50 - 0 - -- Sl EULATES Y -3.14E.~3 - 3.1.]?3.-3 f Not detected. in LFI sal.'nplmg.._
4-chloroaniline 46 , -0 - “a L - - 64 - = 64 | Not detected in LFI-sarﬁpling.
Chlorobenzene 50 0 - - ” - . §74° 1 = | 874 |Not detected in LFI samipling,

wel-qb'id. o apers — | dis
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" Table 1-8. COC Soil Screening for Chemical Constituents'. {15 Page's)

: -~ Site- Ecological Soil | Human | .. 7. ol
1 IEA |: Number | Number | Max . Back- Screening Values® | Health COPC Screening | _—
s : : Detected Do Value (mg/kg) . - Human Hezalth
: COPC - of of ground (mg/kg) - Action - Ecological Exclusion :
Sanmples | Detects | mg/kg) | Value | Level’ | : :
- (me/ke) | nokgy | P | SB | WL (mg/kg) | Eeo 313 | e
[chloroetbane |~ 50 0 SR R O ERCE DN - - | Not detected in LFT sampling,
[ Bis(2 chloro- 4 - ) . . | N e TR e
| ethoxy) methane 46 ] - - - - N th_det(?cted n LFI gamplmg. |
|Bis@ chloro- | ~ ) ) ) ‘, Voo
‘ethyl) ether 46 0 - - - - 0.036 | 0.039 Not detcctt?d in LFT sampling.
| Chloroform 50 2 0.002 - - B _ 3 8E-2 _ ' 3.8E-2 Low detecti.on-rate and dctcctcd value < HH
o . : : regulatory limit.
| Chloromethane | 50 0 - - - - ~ | 33482 | -~ | 334B2 | Not detected in LFI sampling.
::_,B/i,SL(Z?QhIIQtéfif, R o R R
{methylethyly 46 0. - - - - -- 1,25 - | 125 |Notdetected in LFl'sampling.
N 4fehlor613-_. | 5 ' T L
| |:methyl phenol - -}: 46 0 - - - - - - - - Not de.te_cted.m LFI Saﬁpllﬂg-
nap'hthalene ks ) - - , . - ., 0 crec e : m samp_ mg.
2-chlotophenol 46 0 - - - - | 0943 | - | 0943 |Notdetected in LFI sampling
| phenyl ether 46 0 - uiE T T - - = [Not detected i LFI sampling.
Chrysene 46 1 01 - . " - 033° - 033 |Low detection rate and detections barely over -
: L - : _the detecnon Fimit.
i g&iﬁi&n&:] 46 0 - e - - - 0_..012-- -;—' 0.012 | Not detected in LFI s_arlepling'.'
Dibenzofuran 46 0 - e - - - - - - Not detected in LFI'_sampIing.
* + " kY Vo . v g
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Table 1:8. COC Soil..Scree'ning for Chemical Con'stitu;ents._.(l's _Péggs)'

: Site’ Ecological Sofl | Human .
R R : {1 Max ~ . " | COPC Screéening
L | Nuinber ‘| Number | ., Back- | Screening Values . Health ; _ : ‘
.. COPC of of D:;:lc: :d ground " (mgfke) Action V.alue (“‘g“‘g) Ecological Exclusion |. .”I_-Iuman Health
e | Samiples | Detects : (mg/kg) Valie , Lovel" T * o o
L n | ® |mgkg)| P | SB | WL | (mgikg)/| Eco | HH
Dibromachloro- 50 0 - - - - - 0.521 - 0.521 : Not detected in LFI sampling.
| methane | I ‘
1,2.dichloro- i} | | SR
| benzene __.46 0 - - - - - 7.03 - 7.03 | Not detected in LFI samplmg.
|| 1,3-dichloro: ‘ : R S IR
; _b_e__ nzene | 46 | 0 | - . - - - - . | --. Not detected in LFI sampling,
1 1,4-dichloro- .' \ o SRR FE
{ benzene 92 0 - - - - - 3.0B-2 - 3.0E-2" ) Not detected in LFI sampll;:p.g. N
|} 2:3"-dichloro- 46 0 - - w | o] | 48282 - 46282 .Not.dete:céd in LFI .saﬁp.lin.g..
| benzidine _ ‘ ' [ e
] 1,1-gichloro- -. | T
N ethane - 50 0 - - - m - 4,37 - 4.37 . .NOt detected in LFI Se}mplmg.
1 .l;l'dlthc_)m“ 50 0 - - - - - 5.228-4 i - 5.22E-4 | Not detected in LFI sampl’iﬁg. |
ethieng’ - : . . : . :
1 1.2-dichlore- ; . ‘ ‘ ' ] : . N
ethane : 50 0 " - - -- - 2.32}}3 - . 2.32B3 .Notfi._q.af.ected in LFI s.arnplmg.
1 1,2-dichloro- - i .
ethene:- 50 0 - - - . - 70 2 70 th.d.e.ttic?d m_‘.L_F.I.san.:phng.
| 24-dichloro- . . | . | o - o .
phenot. 4.6 0 - - - - - 48 - 48 .| Not detected 1§ LFI sa@plxng.
1,2-ichloro- ' ' s e | DTN
propane - | 50 0_ = - o s - ?'.3]3'-3 1 - 3.3E-3 | Not detected it LFL sa@phng? .
' éis-1,3~dich10ro— : : - _ 1o . o
propene_ . e - 50 0 . e — - - R - e - - NOt detected m LFI-SB,mphng.

T WRlq011 9Y) S — [ cfais
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~Table 1-8. COC Soil Screening for Chemical Constituents. (15 Pages)
: . " Site Ecologwal Soil ; Human _
o { Number | Number | M2 bopaae | Sereening Values' | Health | COTC Sereening | o
i : Detected | : . Yalue (mg/kg) - - _Human Health
COPC of of ground | (mg/kg): Action o Etological Exclision L
X Sam : Value b . : Exclusion
{ Samples | Detects (mg/ke) Value - Level N _ o
- . ® |mgkg)| P | SB.| WL | mgkg) | Eco | HH
trans-1,3- cq Rt _. ' . -_ e
| dichloropropene 50 0 - - - - - - - = Not détgct'f.:d:m LI_?I Sé?Pt'lng'
|Zaeii 46 0 =l o= e | = | 320 | Notdetected in LFY sampling.
o : o | _ | Low detection rate and [
| Dicthylphthalate | 46 5 030 |~ | ~ [« | = | m2 | « | m2 ?c‘zix‘;?gf:]?'m maximam detection ||
R ‘ - ' ' : ’ <HH regulatory limit,
‘:Ditﬁefhyl- o _ . ' ‘. . . - ‘_ N '
| phthalate. 46 G- - - - - -~ | 16,000 - 16,000 Not detected in LFL samplmg |
: ' _ : ] ) PR | Low detéction rate énd
| Dien-butyl- 46 7 43 - e | - | ~ | na - | 14 ‘N-";WAC 173-340 | detected value <HH |f
phthalate _ _ saction levels. ,
B ‘ 1egulatory limit. -
o P S  JOO EDEY I B (S SN R E B S detectd in L¥L sampling
: italue:::tr‘-) 46 0 - = -- - - | 13E3 -- 1.3E-3 Not det_ectecl in L_FI sampling.
| tzo?uif:‘m 46 0 - - - | - -1 16 = | 16 |Not dete_étgd in LFI sampling.
Nl 4,6-dinitro-2: ) - ! N
|| methylpheno! ' 46 0 - - - = - - - k- ‘Not detected in LFI sampling.
Di-n-octyl- _ : —
__pliﬂ?a?:tg]r 46 0_. -- - - - - 320 - .'.. .' ' 32(.)“ ‘Not detegted_ inLFL sampling.
_ Ethyl benzene 50 0 - - - - - . 6.05 Eo 6.05 | Not detected in LFI sampling.
1 Bis(2-ethyl ; _ ) e ‘ No WAC 173-340
- | hexyl)phthatate 46 4 2 3 [ S 6.0 BRAEEEN AR &0, .. action levels.

w]qoid oY) NE)S — [ dag
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Table 1-8. COC Soil Screenmg for Chemical Constltnents._ (15 Pages)
. _ : Slte Ecologlcal Sonl | Human
. 1 Niiiabér’ "Numben____._DM‘_‘___"__._ | Back- | Screening Values | Heamn | COFC Screoning . - - :
S : : etacted |- : DTN Value (mg/kg), _ . Human Health
COPC of of ground (mgfkg) Action ' .| Ecological Exclusion e
. A A | ” Value - i Y _ 2 and : . Exclusion
| Samples | Detects (mg/ke) Value - ; CLevel’ [T
- (ghg) | P | SB | WL |ongg | Beo | BH ) |
| Fluiorantheno 46 q . 0.067 _ o . 631 0 631 |- Low detection rate in LFI sampling and
I R : : : .| detected value below screening value
Fluorene 92 j0 == -- - w e 124 . -] 124 .Not detected in LFI samphng.
-“Héécachldtm o _ , , T R D | e
| venzene 46 0 = - CoR] - 241E3 | | 241E3 _Npt_d_t__:tgc_ted m_LFI._;sar_r_lphng.
Hexachloro- 46 0 - 0561 | osel Not detected i LET sampling
badien s J o | p e | - | 0S| otdetokd i LFl smpig
Hexachloro- - _ N . T e
cyclopentadiene | 46 _ ._0 - - - - - N ”50 - _ 59 z_'Nét detected ‘.T_l LFT sampling.
Hexachloro- 4 0 - wo| e -] - | oame |~ | 0249 | Not detected in LFI samupling
ethane . ' - “ Attty Sanipi &
ca - | Verylow detected
1 Hexaned i I 0.024 N N N _ 480 _ 430 N6 WAC 173-340 | value compared to the
o : action Ievels, | human health
: ‘ T regulatory limit,
2-hexanone 50 0. - = - - -- - - - Not detected in LFI sampling. ..
|1 mdeno (1,2,3-cay |, . N S e
pyrene 46 0 - - - = - 0.012 -- 0.012. | 'Not detected in LFI samplmg.
IS.(-)Ip_h.dl‘one. 46 0 - - - = - 91 | - ‘ '__9_2.1 Not detected in LFT samphng
~ N L : . . - . Maximum detectmn
Methylene - : " : - {NoWAC.173-340 .
chloride _ SQ | 18 --D.076 - . - - 0.254 1 - 0254 L action levels, - -4 less thg_n h_ulm.f:}n__healtha
‘ A | regulatory limit,
2-methyl '
ﬁaphth'a)illene 4§ 0 | - - - = - - - Not detected in LFI sampling.

LAYy i
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Table 1-8. COC Soil Screening for Chemical Constituents. (15 Pages) -
' Site Ecological Soil | Human G e
Max . a COPC Screening _ o
‘ _Number Numher Detected Back- Screening Values : Hea.lth Value (mg/kg) : ) : ' ‘Human Health
-.CORC of of ground (mg/kg) Action Ecological Exclusion _ .
: . Value ? b . ; S _ Exclusion .
| Samples | Detects (mg/kg) Value - | Level” _ - :
o - | (mgikg) | P | SB | WL (mg/kg) | Eco | HH
4-methyl-2- ' - S - :
pentanone 50 0 - - - - - 128 - . 12.8 | Not detected in LFI sampling.”
(MIBK) : o o
Z-methyl phenol 46 0 -- - -- - - - - - ‘Not detected in LFI sampling. .
(cresol, 0-) : :
! 4fmethy1 phenol . 46 0 -- - - - - - - - Not detected in LFI sampling.
{cresol, p-) o _
Naphthalene 46 0 - - - - - 4.46 - 446 | Not detected.in LFI sampling.
Z-nitroanitine 46 0o - - - -] - - - - |Not detected in LFI sampling.
, .’3_—ﬁitfq.anilii_1_é 46 0 - - - - - - - - Not detected in LFI sampling,
4 nitroaniline 46 0 - e i - - -- -~ - Not detected in LFI sampling.
Z'Lnitrophenol 46 0 - - - - - - - s Not detected in LFI sanipling.
4-nitr6phenol - 46 0 - - - - 7 - 7 - N(_).t_élétgi:t'ed- mLFI sampling.
D-nitroso-dn- 46 0 - - = |« Ao | s6ES |° = | 5.6B-5 | ‘Notdetected in LFI sampling.
| dipropylamine . = Uetede A sampung
| nmtrOSOdl _ 46 1 0.11 . » _ . 17.9 . 179 lLow detgction rate in LFT sa.mpling'and
‘| { phenylamine : - ‘detected value below screening value,
Nitrobenzene 46 0 - - ~ | = | = ['sME2| - | 511E2 |Notdetected in LFI sampling,
Pentachloro- 46 2 0.92 - 3 61 45 | 8.87E-3 3 | 8.87E3 |'Low detection rate. -
phenol e _ " S SEE
‘P_}'ie'nanthrémla 46 0 - -- -- = o - - - ‘Not detected in LEI sampling,
Phenol 46 0 - - “= - - 439 | - 43.9 - | Not-detected in LFI sampling.

oA
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TabIe 1-8. COC Sml Screenmg for Chemical Constltuents. (15 Pages)
. | Site 7 Ecological Soﬂ Human : ]
: o ‘Max | : COPC Screenmg
o Number Numberj Detected Back- Screepmg Values® | HMealth - Value (mglkg) | 7 . . “HMluman Health
- COPC... ...of . of gy o | ground [ .(mg{kg) . CAction | 00U RPN Eeological Exclusion e e
. 1 Value ™ : \ : b o : : Exclusion
-t Samples | Detects (mg/kg) Value _ T Level” [ :
: : (mg/kg) P | SB | WL, (mg/kg) . E_c_p “HH .
1 . S . _ o1 AT I | Low detection rate in LFI sampling and
Py@n_e o ) 746 2 0'065. ‘ - R - _ 480 S Tl 480_ * deteqted value below screening value.
| Styrene . 50 0 w - ~ {0 | 0033 | - | 0033 |Notdetected in LFI sampling.
:ﬁfhenﬁ_ .50 0 - - - - - .9.1E53 o 91E-3 .I.\Tot dgte_qt_eld:m LFI fse.}mp]tng‘
22 - R R o
-| | tetrachloro- 50 0 - - e 1.23E-3 ~ | 123BE-3 | Not detected in LFI sampling.
|| ethane - - ; 1 : _
| "Toi.u.ene" 4 g 37 n 200 - 597 200 - 797 i\l/lns;i(tlsmum detecuon much less than regu]atory
’ .1,.2’.4_'&]011101‘:0_ — IURRRRRNERY .,A‘.‘: . . e h.. e . : .. ‘ . v ¢
benzene 46 0 - - - e - 2.98 - i 2.98 _ N.Qt.detected in'LFl fsarp}.)hng..
1,1,1-trichloro- | | L | | - T
| "ethan?_: _ 50 __0 - - - i - _l‘..58 - 158 Not .detected_}njLF:I __s.al."nplmg.
| ':;t‘}];ai_;r 1911101‘0_ 50. 0 - - - w - | 4.27E-3 = 4.27E-3 | Not detected i.n.LFI:_sar'npliirng.
: 'T““'m"me‘h?“" so | o - - S S 0026 | -~ | 0026 | Not detected in LFI sampling,
| (ICE) i . R
| ﬁﬁi;ﬂc-hlom" 46. 0. - - S '.57.5_ S sis .Not detected:in LFI 'sa;npling.
1 iﬁﬁéﬁmh]om‘ 46 o =l | = p e [ oow e ] 0049 | Notdetected n ;Fl sampling,
Viﬁy] acetate 30 0 - - - - - 8,000 - . 8,000 No_t_'drgtected in LT sambling. .

goadyy
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Table 1-8. COC Soil Screening for Chemical Constituents. (15 Pages) .

- _ Max | Site Ecological Soil | Human COPC Sercentn _
e Nuinber | Number PDetected Back- Screening Values' | Health Value (m ks )g Human Health
corc o of of |70 ground (mg/kg) * Action || VMUCUNRKE) | poologieal Exclusion - )
. . alue | : (. b . : Exclusion
Samples | Detects (mg/ke) Value _ . Level ‘ o : . . ‘ .
e | gy | B | SB[ WL | mgkg) | Beo | WH } ]
Vinyl chloride 50 0 U - w | - | 1.84B4 | - | 1.84B-4 | Not detectedin LET sampling,
| Xylenes (total) | - 50| 0 - " [ < T o4 ~ | 914 |Not detected in LFI sampling.
| Pesticides . ' o : co | T TR =
: A_ldrin: 46 0 - - - - 01 | 0.0051 0l 0.0051 ;Notdetscte_d in LFI samp}jng.
A"'lpha-BHC. 46 0 -- - - - 6 | 0013 6 0.013 | Not d_etected in LFI sampling.
| Alpha-chlordane | 46 0 - - - 1 | 27| 025 | 1 | 025 |Notdetectedin LFI sainpling.
Beta-1,2,3,4,5,6- - ; ; o |
" hexachloros 46 0 - - e N 0.0486 - 0.0486 | Not detected in LFI sampling,
J cyclohexane .. L. .. L U Lo . .
' ;D,ejta—B_HC _46 0 - -- - - - -- -- 'Not.detected,in,LFI sampling;
j"Dichlorodiphenyl _ o5 | 075 _ o o
‘| dichloroethane 46 0 - - - - | (tc;tal) : 0365 | (tc;tal) 0.365 | Not detected in LF] sampling.
(©DD) | | owa ] s
"Dichlorodi}iilenyl' 0.75 T | 0.75 B L R
dichloro ethylene - 46 . 0 - -- LN S (t(;;[al) ©.0.257 '(foltal) . .0.257 . | Not detected in LFI samphing. . .
(DDE). . ) ot - R A
{.Dichlorodiphenyl {-.. ... .. .| .. .. | 075 e 075 . e L
trichloro ethane 46 0 - o s - b 0,257 SN 0.257 [ Not detected in LFI sampling.
1 S {total} | . {total) !
1(DDT) : S : .
| Dicldrin 46 0 - w | = | 007 | 00054 [ 007 | 0.0054 |Notdetccted in LFI sampling:
| { Bodosulfan I 46 |0 ol D N P - | Not detected in LFI sampling.
2 Endosulfan a 46 0 Cne - T R S A B - - = . | Not detected in LFI sampling.

T We[qo1d o IS — I dors
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Table 1-8. COC Seil Screemng for Chemlcal Constituents. (15 Pages)
o : Site Ecologlcal Soil Human
_ Max COorcC Screenmg
ey Number Number Detected Back- | Screening Yalues Health Value (mg/kg) . . . Human Health
- COPC of - of " ground (mg/kg) Action Ecological Exelusion R
R Value ‘ b Exclusion
: - | Samples | Detects (mg/kg) Value -_ —— | Level :
~ o I R ) P . SB .| WL |- (mg/kg) |- Eco HH
zﬁ?;imfan - 46 i . ' 0 - - e - - - - Not detected in LFI samplirlg.
Endiin . | 46 | o - w02 2 |02 | 2 |Notdetected in LFI sampling.
| Endrin aldshyde | 16 | _O-'j - - R R - I Not detected in LFI sampling,
Eﬁjdrin_l_(ét_oﬁ_é- S 46 0. - = NS R - - - "] Not detected in LFl sampling, - - -
|| camma-Buc | | , T | N ]
: (Lin dane) ) 46 0 e e _— - 6 0.067 6 0.067 Not.detectgd in LFI sa@pllng.
gﬁ‘;ﬁn . R e 2 ] 1| = | ot detected in LFI sampling,
Heptachlor/. ' ’ _ . . _ | .
- | | heptachlor 46 . .0 - - - - 04 | 0.0096 04 | 0.0096 [Notdetected in LFI sampling.
" | | epoxide (total) : ; : ' el e

WRIqOL oY) 23e)S — | doIg
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Table 1-8. COC Soil Screening for Chemical Constituents. (15 Pages) %
. N . . Ea
Max | Site Ecolo_gical Soil . Human | b Screening g _
B _ Number { Number Detected - Back- Screening Values® | Health Value (mg/kg) ) _ Human Health :
COPC - of . of v ground (mg/kg) Action Ecological Exclusion . =
o ) alue : : b - . Exclusion o]
. Samples | Detects (ng/kg) Value : . Leve] _. T W R EER <
(mgkg) | TP SB | WL | (mg/ke) Eco HII %
Methoxychlor | .46 . 0 - - - - - 40 - 40 Not detected in LFI sampling, =
Toxaphene 46 0 - L. - - - 0.079 . 0.079 | Not detected in LFI sampling. '
e Ecologlcal soil screening values in accordance with WAC 173—340~900 Table 749-3
b The most conservative of the direct exposure and groundwater protection values areused. ...
_© The MTCA ecological screening Table 749-3 prov1des different values for arsenic III and arsenic V ’I‘he Iaboratorles used cannot- make these isomer. d1st1nct1ons, therefore the
- most congervative value has been adepted..
- ¢ The statéwide arsenic background value of 20 mg/kg (Table 2 of WAC 173-340- 740) has been adopted for the 100 Areas
A Hanford §pecific background value was not evaluated duting the backgmund study.” The valuc shown is from Ecology (1 994).
: Chromtum is measured ag total chrormum o
E.The regulatory action level is below background ‘The screemng value used is background
h Values shown for aroclors are total values to be applied to all detected PCB mixtures within each category
! PCB mixture values, calculated in accordance with WAC 173-340-740(3)(a)(jii)}(B).
4 Gasoline range organic. - -Stated action levei also requires that the concontratlon shall not excecd re51dual saturation at the surface
- = Valie not available.
BCG = biota concentration guide (DOE 2002)
Eco = ecological protection.value
"HH = human health protcctlon value
P = plants-
SB = soil biota
TBD = to Ye determined
WL = wildlife
=
(4]
=
<
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Table 1-9. 100-B/C Ared Final COC List. (2 Pages)

Contaminant .

Retention Logic

i Rddionuclides '

" Americium-241

Carbon-14

Ccsium—137. :

Cobalt-60

Ewroplumn-152

Enropium-154

| 100 Area contaminant 1dent1ﬁed by process knowledge and hlstoncai sanipling and
analyses .

Europium-155

Nickel-63

Plutonium-238 - -

Plutonium-239/24¢

Silver-1 08111 _

Strontium-90

] 100 Area cbn_tanﬁﬁantjugiqﬁely_agsociated with the burial grounds (DOE-RL zb‘é.1a)

Technetium-99

Thorium-232

Tritimin

: ‘ 100 Area contammant 1dent1ﬁed by process lmowledge and hJstoncal samplmg and

Uraninm-233/234.

o analyses

| Uranium-235

_ Uranfﬁm—238 o

Inorgamcs (Metals)

Barium _

Cadmium

Chromiimn (total)

Chromium (VD)

Lead

Mangéne_sé '

100 Area contamma.rrt zdenuﬁed by process knowledge a.nd historical samplmg and ‘
analyses ; ‘

P—— —

Nickel

Seleniumn.

Silver

{ Uranium

100-B/C Area Ecological Risk Assessment DQO '
' March 2003
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Step 1 — State the Problem . . Rev.0 : -

Table 1-9. 100-B/C Area Final COC List. (2 Pages)

_Contamiualit. L Retention Logic

Organics

Aroclor-1254 .| Detected in LFIs above écreening levels

Aroclor-1260

Phthalates 100 Area contaminant identified by process knowledge and historical sampling: aid -

SVOAs (screen)” analyses

VOAs (screen)*

" * Petroleum hydrocarbons and pestlcldes WIII be detected in VOAs and SVOAs.,

The biota concentration guides (BCGs) in Table 1-7 are radionuclide soil s_creening.leveié SR

considered protective of terrestrial and aquatic biota. This fable also lists human health

radiological lookup values that are human health soil action levels based on a dose standard df '

15 mrem/yr above background using the rural-residential scenario provided in'the 100 Area’
RDR/RAWP (DOE-RL 2002). The last two columns provide the rationale for excludmg ‘
contaminants based on ecological or human health cntena, respectlvely

The radionuclides were screened from the COPC list based on Iow {or no) rate of detectionand
half-life. The COPCs were excluded if their half-lives were less than 3 years.- Using these
screening criteria, 17 radionuclides were retained and are listed in Table 1-9. Although not
detected during the LFI sampling and analyses, tritium and technetium-99 were retained as -

:COCs because they were detected in groundwater. This is attributed to their low distribution

coefficient values (they are not differentialiy attracted to soil particles and move with the Watér) :

Carbon-14 was also retained as a COC, despite its low rate of detection because itis a COCin

the 100 Area RDR/ RAWP (DOE-RL 2002). Silver-108m was not included in the LFI sampling,
nor was it detected in over 35,000 individual Hanford Environmental Information System .
records. Nevertheless, it was identified as a COC in the 100 Area burial grounds SAP (DOE RL.
2001a) and is therefore retained as a COC for the pilot study.

Table 1-8 is similar to Table 1-7, with several notable exceptions. A three-part column entltled
“Ecological Screening Values” replaces the “BCG” column in Table 1-7. The categories -
represent soil screening values that are protective of terrestrial plants (P), soil biota (SB), and -
wildlife (WL), respectively obtained from Table 749-3 of WAC 173-340-900. The human health
soil action level is the most conservative concentration deemed protective for unrestricted land -
use (DOE-RL 2002). The contaminants listed in Table 1-8 consist of inorganic metals, organics,
and pesticides: The LFI sampling included analyses for 31 metals, 107 organics (SVOAs and -
VOAs), and 21 pesticides. Characterization for so many nonradionuclides is not an indication

. that these chemicals were used in the 100-B/C Area; rather, it reflects the comprehenswe '

CERCLA characterization process employed in the LFI characterization.

100-B/C Area Ecological RlskAssessmentDQO S AR -
March 2003 _ : L 1-46.
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Chemicals were excluded based on low (or no) rate of detection and because WAC 173-340 does
not provide human health or ecological action levels. They were also excluded because they -
were not detected above the most restrictive level given in the 100 Area burial grounds SAP
(DOE-RL 2001a) or Table 749-3 action levels dunng LFI sampling and analysrs The chemicals
remaining after this screening process are listed in Table 1-9.. S

1.10. '1 Comparison to WAC 173-340-900, Table 749-3

In August 2001, the Model Toxics Control Act: (MTCA) was revrsed to melude requlrements for
a terrestrial ecological evaluatron as part of the process for determmmg whether remediation is .
needed. Table 749-3 of WAC 173-340-900 prov1des soil screening levels for 78 contarmnants or
classes of chemicals that arc considered to posea threat to terresirial ecolo grcal receptors They
consist of selected metals, pesticides, and chlorinated and other non-chlorinated organics. From:
this list, 24 were not explicitly analyzed for in the LFI sampling. This number is r_msleadmg
because the LF1 samplmg effort provrdes mformatron on the possrble presence of most, of these .
contantinants. \ :

- The Table 749 3 (W AC 173- 340 900) contamanants that were not analyzed in the LFI sampllng _
are identified and drscussed below:

. Boron Thts element isa neutron absorber a;nd is used fo. control or: stop nuclear ehaln
reactions. Roron was used in a boric acid qumd -based quencher system during reactor
operations. Due fo its functron it was not available to the environment. It was later: replaced- :
by a system. that used boron balls. The boron in this system was part of an al]oy that was not
available as a contammant to the environment.

» Bromine — There is no lcnown process in the 100—BJC Area that used tbls hlghly Volatlle
Tliquid. . .

+ Fluorine — There is no lcnown process m the 100 -B/C Area that used tbls blghly volatﬂe gas

o Todine — There was no known process that brought this hrghly volatlle solid into the
-100-B/C Area. The iodine produced in 100-B/C would have been radroaetrve Nevertheless,
10dme—129 and 1od1ne-131 were not detected dnrmg LFI samplmg . '

o Lithium—If present in the 100-B/C Area, Lithinm Would be m alloy form as part of the
tritium targets in the bunal grounds and Would not be avallable for dlspersal in the _
_ envrronment -

. Molybdenum The Hanford Site backgrou:ad study did not include molybdenum. However )
' analyses from 200 Area soils indicate concentrations in the range of 0.5 to 1.0 mg/kg, w’.mch _
- is below the lowest concentration in Table 749-3 of WAC 173-340-900. ~

~
~

100-B/C drea Ecolog:caleskAssessmentDQO _ B R
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o Technetium — Technetium is only present asa rad1onuc11de and has been ldentlﬁed asa
rad1010g1c:al COC : : =

e Tin—Tinin the 100~B/C Area Would be expected to exist as an alloy n solder and Would not
be available to the environment. The Hanford Site background level for tin is 5 to'10 mg/kg,

¢ Uranium — Uranium represents a chemical and radionuclide concern and will, therefore; be
retamed asa radtolo glcal and chetmcal COC

The other contammants in Table 749-3 of WAC 173-340-900 that were not analyzed for in the
LF1 samplmg are either chlorinated or non-chlorinated organic compounds and would have been
identified as detected tentattvely 1dent1ﬁed compounds If they had been present durmg LFI
samphng :

The samphng process for the orgamc contaminants will 1nclude VOA and SVOA suite ana.lyses
to request information on the routme list of 33 VOAs and 66 SVOAs on the current confract -
laboratory program list. Other detectable peaks observed in the chromatograms would be _

- 1dent1ﬁed as tentatively identified compounds

Some contaminants (e.g., tritium and techrietium-99) have been detected in the groundwater
under the 100-B/C: Area but are not detected in the soils of the waste sites. Thiese' contammants '
move with the water and do not tend to sorb onto s0il particles. Table 1-10 lists the ~
contaminants that are historically seen in groundwater above regulatory limits (PNNL 2002).

Table 1 10 COCs Hlstorlcally Present in Groundwater Plnmes

coc ' Retentmn Ratlonale
Nitrate
ontmm D Contaminants historically detected in groundwater and either
Strontium-90 currently, or in the recent past, at levels above the. dnnlqng
 ———— water standards
- Tritium _
Technetium-99

1t is noted that groundwater cleanup action levels have not been identified. This is because the
pilot study does not evaluate groundwater contamination levels for remedial decision making,
but the pilot study will assess the potential impacts of groundwater contamination upon humans

and resident biota. Nevertheless, action levels are prov1ded n Table 3- 6 to prov1de the basxs for *

meeting groundwater sample data qualtty reqmrements

-
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1.1'1 CURRENT AN]) POTENTIAL FUTURE LAND. USE

The current and potentlal future uses for the land mn the 1mmedlate Vlcnnty of the site under B
investigation are summarized in Table 1-11. ThlS information is needed Iater in the DQO
process-to: support the evaluatlon of dec1310n error consequences :

Table 1 11 Current and Potentlal Future Land Use. - B

| Access to the Hanford Slte is eurrently stnctly controlled and the public is not aﬂowed onsite. The 100 Areas

"} .are adjacent to-the Columbia River in the riorthem portion of the Site. -Nirie retired Teactor facilities-are located
in six reactor areas. The 100-B/C Area is the first area downstream from the Vernita Bridge. The 100-B/C |
| Area is located within’ the area deSIgnated ‘as the ColumbiaRiver Corridor under the preferred alternative of the | .
Final Hanford Comprekenswe Land-Use Plan Environiméntal Impact Statement (DOE 1999). ‘This “Corridor” |
1 ‘includes a quarter-mile_ buffer zone ﬁom the river with the land-use desighation of “preservation,” to protect.

t cultural and ecologlcal resources The remamder of the area is deSIgnated as “conservatmn (mmmg) ”

The preservation land-nse de51gnat10n mn the ﬁnal envuomnental unpact statement ig deﬁned as “...an area
managed for the preservation of archeological, cultural, ecological, and natural resources. No new

1| consumptive uses (i.e.,; mining or extraction of non-rénewable resources) would be allowed within this area.
| Limited public. access ‘wiould be consistent with Tesovice preservation. Includes activities related to
preservation uses.” The conservation (mmmg) d651gnat10n is defined as “...an area Ieserved for the ot
‘ management and protection of archeologxcal cultural, ecological, and’ naturai resouices. Limited and managed b
mining (e.g., quarrying for sand, gravel, basalt, and topsoil for governmental puzposes) could occur as a special |,
use (i.e.,-a permit would be required) within approptiate areas. Limited public access wonld be consisient with |-
resource conservation. Includes activities related to conservatlon (mmmg}, conslstent with the protectlon of
archeologwal cultural, ecolo«ncai and natural resources

| The reactors and areas lnvolved with remediation activities are cons1dered pre-existing, nonconfomnng use m -
T the preservatlon Tand-use desxgnanon These areas would retain the “nonconforming-vise™ designation until

| restoration is complete and the Columbia River Corridor is returned to a nondeveloped, natiral condition. The

:| ROD for the surplus reactor enwomnentai dmpact statement (DOE 1992) ¢alls for the reactor buildings to be
demolished and the reactor blocks moved to the Central Plateau; however, this action might not take place until”
‘| 2068-or until a new Tri-Party Agreement milestone is negonated

L2 | PRELMNARY ACTION L-EVELS AND ARARs

The prehnnnary action levels that appiy to the COCS are 1dent1ﬁed i Table 1-12. The action

level is defined as the threshold value that provides the criterion for choosing between alternative
actions (AAs). The action levels presented in Table 1-12 are based on applicable or relevant and

~ .appropriate requirements (ARARS) under Federal and state regulations or to-be-considered

(TBC) guidance. The ARARs are preliminarily identified in the 100 Area RDR/RAWP -

~ (DOE-RL 2002) and interim ROD (EPA et al. 1995). The - ARARs and TBC guidance of

parncnfar miportance 1o the ecolo gical evaluation 1nclt1de WAC 173-340-7490 throuch -7493
WAC 173-340-900, Table 749-3; the Endangered Speaes Act of 1973; the Mlgmtory Bird
Treaty Act; the National Envrronmentaf Policy Act of 1 969 (NEPA); EPA guidance on: eeologwal
risk assessments’ (EPA 1998) and on ecological ; risk assessment for superﬁmd (EPA 1997); and
DOE’S gmdance on evaluatlon of ecoIoglcal nnpacts assocmted WIﬂ:l radionuchdes (DOE 2002)

100B/CAreaEcologmcalRlskAssessmenrDQO ' L D e o
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Table 1-12. List of Preliminary Action Levels. -

Media - - . Preliminary ARARsand TBCs |- . Action Le;v_‘éls_ e
. Human"Héalfh::'Ekpoéures'—'-'I:{ai‘{ioliuc.lides
Cumulative dose for nwal-
Shallow zone (0 to 46m [15 ft] 15 mrem/year a})ove ’paokground residential exposure as defined in

below grou.nd surfacc) ; : (EPA 1995)

DOERL (2001) _
“Human Health Exposures ——Nonradlonnchdes o ‘

Shallow zone (0 to 4.6.m {15 ﬂ] WAC, 173-340-705 -
below ground surface) L (MTCA Method B)-

1 Contatnjnaq_t-spééiﬁé R

. fE:cologi'c\alr Exposures — Radionuclides

Shallow zone (0 to 4.6 m15 ft]

below ground surface) DOE (2002) ecolog1ca1 BCGS o Coll:ltamt.aa.nt—spemt?o

Ecologlcal Exposures Nonradmnuchdes' C

Shallow zone (0 o 4.6 m [15 ﬁ} Chemical-specific for wildlife,
‘below ground surface) _ | WACTTE- 340—900 Table 749'3 - | plants, and seil biota .

Biota

‘Biota: Body Tissues — Radlonuclldes and Nonradmnuchdes

Ground surface ‘ ' N A R We1ght of evidence evaluatlon in-
River water biota'- _ L N N/A. o .| accordance with Se_ota_on 1.12.1

. Radionuclides and Nonradlonuchdes s

Suzface Water Co'x}tan_ﬁnan_t—s_pec_iﬁc

DOE-RL 2002 (RDR/RAWP
RAGS) -
| Groundwater _
Radionuclides and Nonradionuclides
. DOE-RL 2002 (remedlal deSIgn : . ;
Groundwatea: _ report, RAGS) : » Contammant_—apemﬁc -

1.12.1 Weight of E‘izi‘dencé Evalliation" o

Guldance on acceptable concentratlons for chemmal contammants (actlon levels or ARARS) has ‘
not. been estabhshed for most species-of blota One approach to. assessing the' potentlal impact-of
contammants n study area biota compares the1r contaminant concentrations 16 contaminant -
concentrations in analo gous bjota at uncontammated reference loca’uons as well as other ,
relevant mfonnatmn and apphcailon of risk assessment methods. J udgments are then based on a
“weight of evidence evaluation.” The basis for b1010g1ca1 screening endpoints considered in the
weight of evidence evaluation is discussed in DQO Step 3. Data quality requirements for biota

160-B/C Area Ecological Risk Assessment DQO : ~ o
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tissue analyses are associated with the detection limits established by EPA, as shown in
‘Table 3-7.

1. 13 EXPOSURE SCENARIOS AND RISK EVALUATION

1 13.1 Exposure Scenarms

Exposure scenanos descnbe how human and ecolog1cal receptors can come into contact with
contamination in the environment. The scenarios should be based on realistic uses of a specific

Tocation and its resources by the receptors Cleanup decisions are ‘based on the level of potentlal
risk associated with. exposure to contamination as deﬁned by the scenarios. s

There are several exposure scenanos that have been selected as- approprlate for determmmg ifthe -

remediation of the 100-B/C Area waste sites is protect;ve of huma:ns and the env:{ronment They
are desenbed bneﬂy inT able 1-13.

' Table 1-13. Exposure Scenarios. (2 Pages)

Scenario | - "

" No. E'xposu.re:Scen-ario Description

' “Rurai Reszdent;al Exposure Scenarw .

© | This resident is assumed to consume crops raised in 4 backyard ga.rden, consume anunal products
| such as meat and milk from locally raised livestock or meat from game animals {including fish); and
live in a residence on the waste site. The exposure pathways considered in estimating dose from

milk; and external gamma exposure. This individnal is conservatweiy assumed tfo spend 80% of
| his/her lifetime on site.’ This scenario applies fo the upland arez of the 100-B/C Area where most of

i 15 mremy/’ v& rachological dose standard for the remedlated waste sites as specified by the ROD f

Avid Recreatwnallst Exposure Scenario i

: An avid recreamonahst is a person who spends a considerable amount of time in the aréa on
2 . Iecreatmnal pursmts such as hunting, fishing, boating, swimming, camping, hiking, and plcmckmg
-} This scenario would apply primarily to the riparian and near river shore areas, with some- :

: expected to: produce less ¢ exposure ﬂnan the rural-residential scenano .

_ Naave Amerzcan Exposure Scenarm

Native Amenca.n submstence scenarios describe uses of résources that are not compietely addressed

3 “in a rural-residential or avid recreauonahst scenario, These uses could include the use of native -
- | plants for medieinal prtposes and a sweat lodge.  Sirice the Fribes use this'resources. differently, it is..

: expeoted that each Tﬂbe may Want to deﬁne their own subsmteuce scenario. ‘The pilot study wxll '
address fthese soenanos :

- the waste sites are located. This exposure scenario is the basis for detenmmng compliance with the .{

involvement of the upland The detaﬂs of this scenario have not been specified as yet; however 1t is |

100-B/C Area Ecologrcal Risk Assessment DQO
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“Table 1-13. Exposure Scenarios. (2 Pages)

Scenario

No Exposure Scenario Description

Terrestrial Ecological Exposure Scenario

The terrestrial ecological exposure scenario is defined by the plants and animals that inhabif the

upland areas and whose home ranges are such that they would spend a significant amount of their

4 time on or near former waste sites in the 100-B/C Area. The WAC 173-340-7490 temresirial

- evaluation procedure defines feeding guilds of 2 wildlife exposure model that are applicable to the
100-B/C Area: ‘plants, 's0il biota (soil mvertebrates) avian predator mammalian predator, and

| herbivore that are appropnate for the IOO—B/C Area. Thls scenatio will be addressed by t]:us DQO R
process. : ,

Rzpamm Ecological Expasure Scenario

The riparian ecological exposure scenario is defined by the plants and animals inhabiting the S F

ripatian zone and whose home ranges are such that they would spend a significant amount of their 1
5 | time in this area. The feeding guilds evaluated in the upland area are also applicable in the riparian
zone and will include appropriate representative species (i.e., plants, soil biota [soil invertcbrates]), |
avian predator, mammalian predator, and herbivore. This scenario will be addressed by this DQO
process.

. Near-Shore Aquatzc Ecolagtcal Exposure Scenano

This scenario is defined by the biota inhabiting the near shore aquatrc enmomnent that spend a-
‘6 - significant amount of their time in this area. Appropnate representatives of the feedmg guilds
‘| present will be evaluated.” They include plants, bottors dwelling invertebrates, and Vertebrate

predators This scenario will be addressed by this DQO process

1.13.2 Risk Evaluatmn

The exposure scenarios can be used Wrth the envrronmental contammant data to estimate risk to
receptors and/or determine compliance with regulatory cleanup requirements. This section
discusses how. the 100-B/C Area waste site cleanup verification packages CV Ps) demonstrate |
compliance with the regulatory requirements as defined in the ROD (EPA et al. 1995).

1.13.2.1 Human Surface Exposures (0 to 4.6 m [15 ft]). Demonstrating the protection of -
human health for the shallow zone (<4.6 m [<15 ft]) at the individual 100-B/C waste sites has
been evaluated against the cumulative 15 mrem/yr dose standard using the RESidual ‘
RADioactivity (RESRAD) dose model with the rural-residential scenario. The concentrations of -
nonradionuclides have been compared against the WAC 173-340-705 Method B unrestricted use -
cleanup values. This comparison shows that the surface exposure réquirements. are et for each
remediated waste site (Doctor et al: 2002). In addition, the carcinogenic nonradionuclides are -
evaluated against the 107 risk limit for individual contaminants and the 107 cumulative risk limit -
for multiple contaminants. Each waste site must meet these criteria in order to be closed out and
backfilled.  Therefore, if each waste site is cleaned up to these limits, then the whole area also
meets the cleamip limits. Consequently, the demonstration of protectiveness would include a
summary of all of the individual site closeout data..

'100-B/C Area Ecological Risk Assessment DQO
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- 1.13.2.2 Groundwater (Drinking Water) Protectlon for Humans. Protectiveness of human
health from exposure to groundwater is assessed using RESRAD .and the rural-residential _
scenario. The scenario includes the. contnbutron from residual contammauts inthe vadose zone -
to the groundwater assummg 30 1n./yr ofi mgaaon water.. Tl

1.13. 2 3 Surface (Upland) Ecologrcal Receptors. i WAC 173 340—749(3 (et seq) estabhshes
cleanup standards using an ecological risk assessment approach that incorporates representatlve- :
receptor species-and pathways,: The- contammants considered include metals, pesticides, - .
chlorinated organics, non-chlorinated c orgamcs and petroleurn compounds. Radienuclides are
not included and must be evaluated using a different assessment process.. WAC 173:340- 7490 :
fet seq.) provides a graded. approach to evaluating the ecological impacts from waste sites.
Exclusions from the terrestrial ccological evaluation are provided for sites whereno pathways
exist; such as waste sites that are covered by buildings, pavement or other physrcal barriers that.
would prevent plants or erdhfe from becoming exposed. Another exclusion is provrded for: -
contaminated 301} that is, or will be, located below 4.6 m (15 fi). : :

For sites that do not quahfy for any of the exclusrons a s1te-spec1f1c terrestrlal ecologlcai
‘evaluation must be conducted. ' A simplified evaluation is provided for those sites that do not _
have a substantial potentlal for a significant adverse ecological threat (WAC 173-340-7492).. For
sites that do not qualify for the simplified evaluation, a more stringent srte—specrﬁc evaluation -
(WAC 173+ 340—7493) must be conducted using one of several methods provided. The method
Eeology focuses.on'is a Wﬂd]lfe exposure model. Using the prescnbed wildlife exposure model,
Ecology: calculated soil cleanup levels that are “expected tobe protectlve at any MTCA site” and
provided these levels in a table within the new rule (WAC 173—340 900, Table 749-3). Waste |
sites can be evaluated against this table and, if 5011 concentratroﬂs are below: these values, the site
can be ehmmated from, further consrderatlon : : : SR

The effects of res1dua1 radrologcal conatron on terrestrral receptors can be evaluated us1ng
DOE’s graded: approach (DOE 2002).. This standardis. modeled after EPA methodology-and
uses a screening approach to determine if radlologrcal exposures to biota exceed prescribed .
protective thresholds. The screening step uses a table of soil concentrations referred to as BCGs
that are judged to be protective of the most sensitive terrestrial organisms, assuming a. dose of -
(0.1 rad/day for’ a;mmals and.1.0 rad/day. for plarits. . Seil concenttations that are less than the
BCGs are not considered to posea threat to terrestrial receptors. Ifthe tabled values are -
exceeded, the standard uses a graded approach to evaluate exposures to receptors by consrdenng
site specific condltlons such as the limiting radionuclides, the most sensitive receptors, the size
of the area, ava1lab1]1ty of the contammatron and: home range of the receptors present

1.13.24 Rrparlan Zone Protectmn :l'or Hnman and Ecolagrcal Receptors The concept of the
rural-residential scenarie is not credible for human receptors. expesed in the riparian zome based
on. the size of the arca and terrain. Recreatlonal Or hunter—gatherer exposuzes would be more . -
. appropriate, and Columbm River C’omprehenswe Impact Assessment (DOE-RL 1998) exposure -
scenarios may- apply S e : : .

. 100- B/CArea EcologrcaleskAssessmenrDQO R EI e e
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The ecclogical evaluation will require additional sampling of ecological receptors in completed -
pathways to prov1de a credible evaluation.. The WAC 173-340-7490 (et seq.) terrestrial plant and'.
wildlife'soil screening process will be evaluated for protectlon of riparian species. Followmg
this graded approach, a combination of srte-spe(:lﬁo measurement endpoinits may be used to
address the issues of protectiveness in the riparian zone. If soil concentrations do not exceed

* values in WAC 173-340-900, Table 749-3 of the new tule (see Table 1-9 of this document), then

ecological receptors will not be considered-at risk.-If soil concentrations exceed valuesin th1s
table addmonal evaluatlon Wﬂl be conducted as prescrrbed in WAC 173- 340—7 490 (et seq )

One of the alternatwe methods for evaluatron isto conduct 31te-spec1ﬁc ﬁeld studles that mvolve
hypothesis testing: For example, some indicator of effect on a population in the study arca

(e.g;, reproductive-success) would be compared to a population at a reference location. . Another-
alternative méthod prescribed in the rule is a “weight of evidernice approach This-could include
a balance of literature;, field, and laboratory data; Where appropriate, sampling results will be
compared to applicable standards, benchmarks, or guidelines. Additionally, biota sampling will
include the analyses of contaminant tissue burdens and measurements of plant or animal health at
the study site-and compared to the reference site(s). The evaluation of biological conditions will -
include a synthesm of this iriformation (i.e., weight of evidence) to evaluate whether.ecological
receptors are at risk of 31gn1ﬁcant adverse effects frorn resrdual eontammatron as deﬁned i o
WAC 173-340—7490 - o :

1. 13 25 Surface Water (Near-Shore) Protectlon for I—Iuman and Ecologrcal Receptors The-
protectlon of surface water is closely related to the protection of groundwater. If contamination

is not predicted to reach groundwater in 1,000 years, then there is no impaét to'surface water in
that time period. Becausé there ate nio specific surface water concentration limits for- -
radionuclides, the maximum contamination limits from the Safé Drinking Water Act (for
protection of groundwater) are considered protective of humans. For nonradionuclides, there are
specific surface water limits in terms of the ambient water quality criteria (AWQC), which are
assumed to be generally protective of all aquatic life. The AWQC are ‘used to calculate -
conservative limits for soil that are based on a fixed dilution-attenuation factor and the

“100 times rule” (or its replacement) for groundwater. If the statistical value is less than thé soil
limit, then protectiveness of surface water is demonstrated. If the statistical value is greater than
the soil limit, then: a tiered approach is used to further fefine the evaluation. In these evaluations,
the standards for surface water protection are generally more smngent than groundwater ' '

: standards for the same contammant

The ecologlcal evaiuatlon will foilow the gmdance of DOE (2002) for radrologrcal

contamination. The screening values for aquatic receptors are based upon a dose to the most
sensitive organism of 1 rad/day. For nonradionuclides, the AWQC will be used as a screening -
tool. If water coricentrations do 7ot exceed the AWQC, then it is likely aquatic receptors are not
being adversely affected and the Tesults witl be used to support a weight of evidence approach to-
determine protectiveness. Additionally, biota sampling will include the analyses oficontamitianit
tissue burdens and measurements of plant or animal health at the study site and compared toa
reference site(s). The evaluation of biological conditions will include a synthesis of this

100-B/C Area Ecological Risk Assessment DQO
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-information (i.e., weight of evidence) to evaluate whether ecological receptors are at risk of
“significant adverse effects from residual contamination” as defined in WAC 173-340-7490.

1.14 DATA QUALITY OBJECTIVE APPROACH

* This DQO process is being performed to determine if the residual contamination levels iﬁ the
100-B/C Area are protective of human health and protective of the upland, riparian, and
near-shore river ecological environments.

Because this DQO effortis a pﬂot study, it will serve as a model for the other 100 Area reactor
sites, which are in various stages of decommissioning and remediation. A SAP willbe '
developed after completion of this DQO process to include the characterization requirements
needed to support the follow-up hwman health and ecological risk assessment. The initial feld
data will be evaluated and may be supplemented with a second phase, if necessary. The
evaluation will also consider the need for periodic or long-term monitoring.

1.15 PROBLEM STATEMENT
In order to assess whether the 100-B/C Area is protective of human health and the environment,

"data regarding soil, water, and biota contamination levels in the upland areas, the npanan zone,
and the near—shore river environments are needed.
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- IDENTIFY THE_DECISION

The purpose of DQO Step 2 is to define the pnnczpal study questions (PSQS) that need to be . ,
resolved {o address the problem. identified in DQO Step 1 and the AAs that would result from the -
resolution of the PSQS The PSQs and AAs are then combined into decision statements (DSs)

_that express a choice among AAs. Table 2-1 presents'the task-specxﬁc PSQs, AAs, and resulting
- DSs. This table also provides a qualitative assessment of the severity of the consequences of

taking an AA if it is incorrect.” This assessment takes into consideration human health and the

environment (ﬂora/ faupa) and political, economic, and legal ram1ﬁcat10ns The seventy of the .
. consequences 15 expressed as low; moderate or severe '

Table 2—1 Summary of DQO Step 2 Informatlon. (3 Pages)

| 100-B/C Area until land transfer.

: potentlal exposure to, humans and

environment.

PSQ- i L ‘ R Descnptmn of Consequences Severlty of
AA# Alternative Action of Implementing the Wrong _ Cﬂnsequences :
- i e Alternative Action ] (Low/Moderate!Severe)
PSQ# —Is the soil mdmlogwal{y contammated. . : ~
“The 100-B/C Area may be
B -1 | R_emo_ve radiologically inappropriately 1 remediated, resulting in Moderate:
B contaminated soil. -} unnecessary. expendlture of funds and/or .
_ _ ' destructlon of habitat.
- | Provide institutional contwols to ) ooy e 100.B/C Arca would be- iy
1-2 | preventaccess to contaminated 1 4 Low
soils. mappropnate Y resinete Lo -
. e s Remedial decisions would be made o
1-3 Pexform additional mvesnganon,. without a eomple to data set Moderate .
The 100-B/C Area land ownership may -
be mappiopriately transferred without
- | Moumitor conditions i1 the | remedial actions beyond those already .
1-4 taken. This could result in risk of Moderete

DS #1 = Determine if the residual soil is rachologma]ly contammated and Temove addltlonai contarmnated soﬂ

- provide institutional confrols to prevent access to contannnated soils perform additional mvest[gatlon, oI momtor
| conditions in the 100- B/C Area il land transfer. :

2<1 -

| PSO #2— _Is the soil chemtcalb: contammated ?

| Remove chémicaﬂ.y

The IOO-B/ C Area may be

| inappropriately remediated resultmg n

Moderate

1 soils.

inappropriately restricted.

[ contaminated soil. unnecessary expenditure of fonds and/or
' _ desiruet[on of habltat
: Provide msntutlonal contrels to |
2.9 | preventaccess fo eon sted Access to the 100—B/C Area would be Low:

100-R/C Area Ecologmcal Risk Assessment Doo

March 2003




Step 2- Identify the Decision

BHI-01673

Rev. O .
Table 2-1. Summary of DQO Step 2 Informatlon. (3 Pages)
PSQ- Description of Consequences Severity of
AA # Alternative Action. of Implementing the Wrong - . Consequences ‘
. ’ _ Alternative Action (LeWModerate/Severe)
: - T T ORI 7Remed1al decisions would be made: ' e
_2-3 1 .Per_form additional %nvesgggﬁqnt _ _Without a.complete data set. _ _ _Mot%eréfe _
"The 100-B/C Axea land ownership may
: -be inappropriately transferred without _ _
Monitor condmons in the remedial actions beyond those already . i
2.4 SRR Moderate .

100-B/C. Area until land transfer.

taken. This could result in risk of
potential exposure to lumans and
environment,

DS #2 - Determine if the res1dua1 soil is chemically contaminated and remove additional contammated soil, provide
institutional controlsto prevent access to contalmnated soﬂs perfonn addltlonal mvestlgauon, or momtor conditions.

in the IOO—B/C Area until Jand transfer

PSQ #3 —Are bwta radwlogzcally contaminated?

Perform _ad_d_i_tional soil

3-1 remediation.

The 100- B/C Area may be

| inappropriately remediated resulting in
unnecessary expenditure of funds and/er |

destruction of habltat

Moderate

3-2 | Construct bio-barriers.

Access tolarea could be mappropnately
restricted; habitat could be degraded and

‘unnecessary expenditure of funds.

‘Moderate

3-3 | Perform additional investigation.

' Remedial d_ecmlons, ,wo_u.ld_ be made

without a complete data set.

. Modérat_e .

Momtor conditions in the .

34 | 100-B/C Area unil land transfor.

 The 100-B/C Area fand ownership may . | ..
“be inappropriately transferred without

remedial actions beyond those alrcady -

taken. This could result in risk of
| potentlal exposure to hn:mans and

envuomnent

Moderate

DS #3 — Determine if the biota are radmioglcally contamninated; and perform addltmnal soil remedlatlon, construct

| bio-barriers, perform additional investigation, or monitor conditions in the 100-B/C Area until land transfer.

PS4 ~ Are biota chem tcally contaminated?

The 100-B/C Area may be :
inappropriately remediated tesulting i o

. without a,complete data set,

4y | Perform additional soil  Moden
_ remediation. unnecessary expendﬂurc of funds and/or T ¢
destruction of habifat.
- _ : Access to could be inappropriately R
4-2 | Construet bio-barriers. | rcsﬁicted;:.habitat cotﬂ.d‘-be degraded and " Moderate
: unnecessary expenditure of funds. '
4-3 | Perform additional investigaﬁdn.- Remedial decisions would be mad¢ ' ) ;. Mbci.ei'ét-e'
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Table 2-1. Summary of DQO Step 2 Information. (3 Pages)-
PSQ- | o _ _ Description of Consequences Severity of
AA# Alternative Action of Implementing the Wrong Consequences
: Alternative Action " (Low/Moderate/Severe) |.
The 100-B/C Area land ownershii) may
: be inappropriately transferred withount
a4 Monitor conditions in the remedial actions beyond those already

100-B/C Area until land transfer. | " taken. This could resultinrisk of
potential exposure to humans and -
enviromment.

'Moderate_

| DS #4 — Determine if the biota are chemlcally contaminated, and perform additional soil remedla‘non construct bm—

barxiers, perform additional investigation, of monitor conditions i in the 100-B/C Area until land transfer.

100°B/C Area Ecologlcal stk A.s'sessmemf DQO
March 2003 )
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3.0 STEP 3 - IDENTIFY INPUTS TO THE DECISION

The purpose of DQO Step 3-is to-identify the type of data needed to. resolve each of the DSs - ‘
identified in DQO Step 2. The data may already exist or may be derived from computatmnal or -
surveymg/ sampling and analysis methods. Analytlcal performance reqmrements {e.g., practical
guantitation imit {PQL] requirements, prec1s1on and accuracy) are aiso prowded in thls stf:p for
any new data‘that nieed to be collected : B : ~

3.1 BASIS FOR SETTING THE PRELIM]NARY ACTION LEVEL
The prehmma:ty action Ievel is the threshoid value that provzdes the cntena for choosmg between
AAs.. Table 3-1 identifics. the basis (i.e. , regulatory threshold or risk-based) for establ:tshmg the

prelunmary action level for each of the COCs. Table 3-2 identifies biological screening: -
endpoints and data sets potentially useful in the absence of numerical action levels.

Table 3-1. Basis for Setting Preliminary Action Levels for Soils.

DS# | . €OCs - | . Basis for Setting Preliminary Action Lével pelminary
_ . _ : _ 1A ction Levels-
: Radiological lookup values for soils based on RESRAD - | - '
(ANL 2002) analyses for the applicable human health SRR
h 1 : R.adio}.ogical COCS ’ Sceﬂmos . . . ) 7. . : Tab].e 1"‘7 B
DOE (2002)soil values. 3
- WAC 17 3—340«705 soil clea.nup Ievels with contamma.nt—
A "spec;ﬁcvanaﬁons o _ b R
2 Nonradiological COCs | " Fable1-8
' ' I WAC 173-340—900 “Table 749-3 ecological soil screenmg B
:values ’

Table 3-2. Potential Biologicai-'Scréehing Endpoints
Used in Weight of Evidence Evaluations.

DS# Level ‘3 Potential Screening Eﬁdp:oinfs'"'

Tissue residues; histology, necropsy/general condition {i.e:; body ‘weights, lengths

3 and _4 : _. ludwldual ~and frequency of morphological anomalies), and abiotic medla comparisons

1 ind;mdnal Icvels plus abundance (Ielauve or absolute), IﬂpI@dllCthC success

measures (e.g., recrittment rates, male-to-female ratios, pregnancy rates, and .
 frequency of active breeders) abiotic media comparlsons and plant reproductlve
-} metrics - :

1 3and4 [ Population

Weight of evidence from individual combined WIth popuiatlon of multlpie spccws -

1 Jand4 | Community and abiotic media compansons

.jOG—B/CA'rea Ecologiéal: Ris?cASsessme'nf DQa S SERET
- March 2003 ' ' ' .31
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In the course of the data evaluation, elevated concentrations of contaminants or differences in
biological screening endpoints encouniered will determine whether additional screening will be
required in a subsequent sampling phase. Additional biological metrics that may be used

~ subsequent to the screening endpoints may include genetlcs growth and survwal rates
physmloglcal processes and expenmental data e

32 INFORMATION REQUIRED TO RESOLVE DECISION STATEMENTS

Table 3-3 specifies the information (data) required to resolve each of the DSs identified in

Table 2-1 and identifies whether the data alréady éxist. For the existing data, the source -
references for the data have been provided with a qualitative assessment as to whether or not the
data are of sufficient quality to resolve the corresponding DS.  The qualitative assessmenit of the
existing data-was based on the evaluation of the corresponding quality control data (e g splkes -
duplicates; and blanks) detectlon hrmts data collectlon methods etc ' K

Table 3-3. Required Information and Reférence Sources. (4 Pages)

S e L Suficient | - AL
DS " Required Data - ‘] 1?0 Data Exzst" 1. - .. Source Reference Quality? | .. __rInfq .
#0 5 _ (Y/N) _ v | Req’d?
1 Upland Abiotic
Radiological contaminant concentritions in the 100-B/C Area soils
Backfill over remedmted waste N S o S R L T
sifes _ . : _
| |Excavation pit sidewalls Y o I'OQ-B}’C.Area CVPs Y s N
Dxcavation pit floor .Y | 100B/CAraCvVPs | Y N*
Areas between and outside of (limited suite of | =~ Carpenter (1994) N/A N/A®
waste sifes .
__contanninants)
Chemical contaminant concentrations in the 100-B/C Area_s_pils
_ E:ackﬁll over remediated waste - N 1 . o “N/A A |
2 | Excavation pit sidewalls - Y | 100BICAraCVPs | Y | N
. .Excavéﬁonpi_t floor . _‘ AU Y ‘,-' 1 IOOV-BJ’C _AIE&CYPS o Y .
Areas between and out31de of N L oA CONJAS
waste sites L e :

100-B/C Area Ecological Risk Assessment DQO S : T
March 2003 : ‘ : ' SRR ey |
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Table 3-3. Required Information and Reference Sources. (4 Pages)
— . 3 . T et
o : : : Sufficient | “-
Tt ) . . .

DS Required Data. ]_)o.]_)__ata Exist?. Source Reference - | -Quality? In_t;o.

# e (/) - oy | Reqd?

_Upland Bmta _ o
Radmlogzcal contammant concentratlons in biota -

3 -Vertebrates o N - - __Y

N In\_fertebrates .'N_ - - y Y
T T = ~ 7
Chemical contammant concentratmns in biota _ .

| Vertebraies N . - ’ v

4 ' —

Invertebl;aies SN - - Y .

{ Plants. N - - LY
| Riparian Abiotic o
Rad-iolog_i;cal cbn_taminalit concentrations in the 1’00‘—13‘_1(3 Area soils o
" | Areas outside of waste sites (limited swite of PNNL (2002) N Y
o - _ contaminants) . : '

i Discharge pipelines and outfall 1 v BHI (1998a) ¥
spillways - ; : .
Frequent river inundation zone | - N o — Y

] i L S o Intermittently sampled in- :
Persistent riparian community - v annual Hanford Site N v
1 zones . . o e - L .
: environmental Teports
.C‘henﬁcalzcontminant concentrations in the 100-B/C Area _soiié
Areas outside of waste sites (limited suite of . PNNL (2002) N Y
_ |  contaminants) '

5 {Discharge plpeimes and outfali . B BII (1998a) N ' %

- |spillways . . : A L .
Frequent river inundation zone N - N Y
— N R : Intermittently sampled in
Persistent ripatian. cormmnmity ¥ {annual Hanford Site N Y
zone . .

L envirenmental reports
100-B/C Area Ecologzcai Risk Assessment DQO PR
March 2003 3-3
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Step 3 — Identify Inputs to the Decision

Table 3-3. Reguired Information and Reference Sources. (4 Pages)

Add’l

March 2003

: e ' T Sufficient
DS o Required Data Do Data E!F]St' Saurce Reference Quality? I“{O
TN . (Y/N) _ wmy | Rewd?
Riparian Biota e L
Radiological contaminant concentrations in biota” -
... | Yertsbrates N - - Y
3 Invertebrates N - - Y
PN (1993) '
Plants ¥ | PNNL (20008), App. 1 N X
'{ Chemical contaminant concentrations in biota A
" |Vertebrates N - — Y
Invertcbrates N - - Y
|Plants Yo © PNNL (20008), App. 1" | N | Y
Near-Shore River Abiotic . L
[ {Radiological contaminant conecentrations in the 100-B/C shoreline area
| Riverbed N - N Y
Inter'nﬁttenﬂy.sanip_lcd in
Substrate #1 Y annual Hanford Site ~ N Y
1 environmental reports '
. . L | Intermittently sampled ifi )
Seep groundwater? Y annual Hanford Site N Y
: . environmental repoits :
River water? N - N Y
Chemical contaminant concentrations in tlié.IOO-B).’C. shorcline area .
Riverbed - N _ -- N Y
_ _ " |Intermittently sampled in
Substrate #1 Y annual Hanford Site. N Y
2 environmental reports : -
: i . Intermittently-samp_led in ‘
Seep groundwater’ Y annual Hanford Site . N .Y
. o {environmental reports
1 River water! N - N Y
100-B/C Area Ecological Risk Assessment DQO
: - 3-4
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Table 3-3. Required Information and Reférenc_e._Sources,. (4 Pages)

_ | R AR B Ad’l

' ]:#S o | Réqﬁifgd 'Data. : i ]_)O' D&E?ng‘xiﬂ? . . . Source Refer_enc:e_.r SQH(:EIE%T R}E:!l(llf?i”

Near-Shore River Biota ' '
.Radmloglcalcontammant conceutratmns in bmta : . . o _

| Vertebrates o N - SR IR D ¢

B 'Inve'rt_ebrate_:;s' 1 N e ) L f Y
Plants. ST R . - R R R
Chemical contaminant cbnc’e‘ntz"gtio_ﬂs in biota . '

- Verfebratgs_ :.: 7 N BRI oLl : - Y

: 4 Tnverfebrates .~ _ N - __ O 1
Plants o A R S L _ | v

- Backfill was, taken from clean borrow sites for rémediated waste sites.

b Excavation pit sidewalls and pit floors were closed out through the remediated waste site CVP process. No additional samphng-
Cof analy513 isrequired except for the WAC 173-340-900, Table 749-3 constituents that were not covered in the cleanup -
 verification process (DQO, Section 1.10.1). These will be accounted for. by addmg those constituents to the 100-B/C Area
pipeline cleanup verification analytical list. .

© Thesé areas are excluded based on the scope definition prowded n global issue #2.

4 Pata collected o support biota sampling and- assessment _

N/A = not-applicabler

“This step in the DQO process is pwotal for the 100-B/C Area pﬂot study because it 1dent1ﬁes the
data gaps that must be filled to support the subsequent risk assessment. Because of the large
scope associated with this project and the peed to carefully assess variations in habitat and
associated biota categories, Table 3-3 was configured to-address the informational needs at a-

- specific level rather than at a generic level. Normally the. DQO process does not introduce or
define the boundary (plant area) distinctions until DQO Step 4 (see Table 4-3 in.Section 4.0). To

-specify the informational needs at this level, the spemfic plant areas (strata) 1dent1ﬁed in
Table 4-3 were, brought forward for use in Table 330

321 Data Gap Anaiysm

The data in the reference source documents weré evaluated for adequacy to support the risk
assessment decision-making process-outlined in Table 3-3. The data review indicated that there
are 1o data gaps for radiological and chemical contamination in the npland areas-associated with
- the remediated waste sites (s1dewaHs and pit floors). However, data gaps exist for every other
category shown in Table 3-3. Therefore, it was concluded that these data gaps must be ﬁlled to
support risk assessment decision making.

- 100-B/C drea Ecolééical Risk'Assessmeﬂt'DQO ) S T T A
March 2003 . ‘ ' 35
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3.3 COMPUTATIONAL AND SURVEY/ ANALYTICAL METHODS

'Téble 3-4 identifies the DSs where existing dé_ta either do not exist or are of insufficient quality -

to resolve the DSs. For these DSs, Table 3-4 presents computational and/or surveying/sampling

‘methods that could be used fo obtain the required data.

Fable 3-4. Information Required to Resolvé the Decision Statements,

PRG = preliminary rgmédiation goal

-'Remedial e Ll S B .
. . , . - Computational Survey/Analytical
| DS# | Investigation Required Data Mathods Moty
Variable ; :
' ‘ o 1 RESRAD analytical .
Alpha, beta, and gamma | modeling method for . . Field scre i th‘
- COC concentrations in | huiman health dose ening
| Concentrations of~ - | gqils for evaluation dsgesstnent” radiological detection
1" | radiological COCs in inst- ARA . equipment -
A sotls T | pptstARARsand | pOE (200 amalytical |
' | TR modeling method for | 0 P
Location data _ecalogical dose c.)ralorya _y-SlS
: ' .| assessment ' '
‘Nonradiolo glcal '
{e.g., inorganic metals
o o and anions, and SVOAs) | EPA and state nsk &
. oncentrations o COC concentrations in “gssesstrient - s .
2 nonradioclogical soils for evaluation methodology for ISa‘::al:;aa;;Ph;faﬁgs
COCs in soils against ARARs and - human health and ory _ 4
PRGs 1 ecological assessment
Locationdata = . .
kI ‘ ' Alpha, beta, and gamma | ., .- L : _ S
Concentiations of ST [ Wedght of evidence o A
3| radiological COCsin | piop for comf@IOMS I cvahuation Tissue sampling and = |
bioa 1| bieta for evaluation . : .E.rOE 2 002 laboratory analysis -
LocaﬁQndata- ‘ ' {2002) o Coe e
Nonradiological _
. Co . (e.g., inorganic metals . .
.Concent[ations Of and aniens aﬂdSVOAS) Welght OfeVIdence oo : .
ioloi : SR evaluation Tissue sampling and
4 nonradiological COC concentrations in .
s O laboratory analysis
COCs in biota biota for evaluation DOE (2002) T
Location data

Table 3 S presents details on the computatmnal methods 1dent1ﬁed in Table 3.4, These detaﬂs

method could be applied to this study.

~ include the source and/or author of the computational method, as Well as mfonnatlon on hﬁw the

I100-B/C Area Ecological Risk Assessment DQO '
March 2003
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Table 3-5. Details on Identified Computational Methods.
o - L Satisty
;| Computatienal | . Source/ - S T o REUSLY
DS# ] Lr. _ T - ‘Application to Study { Input
o Method Author R R 1 ‘_Re'q’f?' :
RESRAD g’;i%ina? RESRAD will be used to estimate direct human Yes
. (ANL 2002) Laboratory radiation'exposure to 'acCoimi for radicactive decay.
DOE: (2002) DOE DOE (2002) will be used to estimate radmlogma'i dose ‘ Yes
_ . to biota.
3 v;ireii(ig;l; of EPA/state '
and ce risk Basis for determination of risk to the ecosystem. Yes
4 evaluation ¢ :
DOE (2002) -assessment

Table 3-6 identifies each of the survey and/or analytical methods that may be used to provide the
required information needed 1o resolve each of the DSs. The possﬂnle limitations associated with
- each of these methods are also provided. :

Table 3-6. Potentially Appropriate Survey and/or Analytical Methods.

Potentially
. Remediation Appreopriate e e
Media Variable Survey! Analytical Possible Limitations
' " Methed
Onsite Measurements '

Surface soils

Gamma-emitting

Gamma detector

Détection limit and resolution associated with
operator skill and detector type. Measures surface

radionuclides survey soils to a depthrof approximately 45.7 cm (18 in.).
; Not suitable for alpha or beta detection. .

Conductivity Conductivity meter '
River and (groundwater linked to ‘Random selection of sampling locations leading to
groundwater influence in'near- | geographic sampling error.

' shore river water) | information system '
Laboratory Samples 0
Soils b
Biota ATl COCs Lab‘pra}tory Higher cost and longer tumaround times than onsite
_ a ] . analysis measurement techmques

Water '

100-B/C Area Ecologwal Risk Assesstent DOO

March 2003
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3.4 ANALYTICAL PERFORMAN CE REQUIREMENTS

Table 3-7 defines the analyucal perfonnance requirements for the data that need to be collected '
to resolve each DS. These performance reqmrements mclude the PQL and the- prec1510n and’
accuracy requlrements for each of the COCs. : coo-

100-B/C Area Ecological Risk Assessment DO

March 2003 o - o 3-8
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Table 3-7. Analytical Performance Requirements. (5 Pages)

HOISTID

400

o Target Required
Preliminary Quantitation Limits
Action Level® : ' _
Name/Analytical Precision | Accuracy | Precision | Accuracy
Cocs CaS# Rural- Techknology Biota Soil Water | Water Water Seil Seil
' Residential Ci/ Cilg) | (pCiL '
15 mren/yr” (pCilg) | (pCifg) | (pCilL)

e . (pCilg) ‘ N : | KR EEEE
Americlum-241  [14596-10-2 31.1 Americium isotopic - ABA |~ - 1 1 +30% | 70-130° | #30% | 70-130°
lcatbon14 14762755 20  |Chemical separation . - 50 S| a3ow | o300 | s30% | 70-130° |-
i et N . = . {liquid scintillation _ b T R R
|Cesium-137 ~:|10045-97-3 62 |GEA - 0.1 15 £30% | 70-130° | 30% | 70-130°
|Cobalt-60 - |10198:40-0 - 14 - |GEA - 005 | 25 £30% | 70-130° | #30% | 70-130°
|Buropium-152  |14683-23-9 33 |GEA w2 e E30% | 70-130° | 230% | 70-130°

| [Buropium-154 ~ |15585:10-1 | 30  |GEA | ~ |, 002 ] #30% | 70:130° | £30% | 70-130°
(Buropium-155  {14391-16-3 125 |GBA - 002 | - #30% | 70-130° | £30% | 70-130° |
| WNickel-63 13081:37-8 | 4026 |Chomical'separation - . 30 o a0% | 7041305 | 230% | 70-130°
A _ _ A . [liquid scintillation _ ‘
Plutonium-238  *|13981-16-3 374 - |Plutonium isotopic ~ ABA | - 1o £30% | 70-130° ‘| £30% | 70-130° |
Plutoninm-239/240 |Pu-239/240 339 [Plutonium isotopic — AEA 1 1 £30% | 70-130° 1) 30% | 70-130° ||
Silver-108m ‘( 238 |GEA o o 001 | T #30% | 70-130° | #30% | 70-130°
Strontium90  [Rad-Ss a5 |rolalnadioactive stontium | © |2 | aB0% | 70-130° | #30% | 70-130°
Technetim-99 [14133.76-7 150 |Technetium-99 ~iquid - 15 15 | £30% | 70-130° | #30% | 70-130°
) . scintillation _ e s
o } Thotium isotopic — ABA ' . 0 e
Thorium-232 .Th 232 | 1.3 (pCi) ICPMS (micro g) -- 1 1 +30% 70-130 :1;30A) 70-130
110028-17-8 35.5 Tritmm ~ liquid scintillation| - 400 Ca30% 7 70-130°

Tritium (H-3)

if_) 0%

70-130° |
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Table 3-7. Analytical Performance Re_q'uirements_. (5 Pages) -
: o : ' : _ Target Reqguired
frellminar)lfa _ Quantitation Limits -
ction Leve L e - - ' i _
COCs CAS # . © .~ Name/Analytical | Precision | Accuracy | Precision | Accuracy
T ASHE ?lz.ural-. Technology Biota Soil Water Wate_; -Wati?r 'Soi!. ‘Soil
ﬁﬁf:ﬁ?# | (pCilg) | (pCifg) | (PCIM) | E o
Lo . (pCilp) _ o . -
|Uraniom-233/234.  [13966:29-5 11 gfgg‘“m isotopic ~ ABA - 1 U #30% | 701308 | 30% | 70-1305
Uraniom-235  [15117-96-1 1.0° gﬁ?;“m‘:"-"""l"cf‘*% - 1 1| #30% | 70-130° | #30% | 70-130° |
|Uranium:238 U238 e g%‘i’;“m‘?‘-‘“?‘-’l?l‘?‘"_AEAh - 1 1 b oa30% | 701300 | #30% | 70-130°
S N . ./ L *

-
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Table 3-7 Analytlcal Performance Requlrements. (5 Pages)
Target Reqmred
| _Pl_‘EIlmlmil‘y_ Quantitation Limits
- Action Level® | T ) BT R .
R e = g O e e el e
. s . one. .. - .
e oo | | o
(mg/kg) - .
\Metals o _ o
| 132 |Metals— 6010 - ICP |20
{ [Barium 7440-39-3 132 EPA szoo.s-._xcPMs 01 |- | - ' E : £
081  [Metals - 6010 - ICP =y _0.'5 0.005 _ | _
Cadmium 7440-43-9 T Metals — 6010 ~ 1cP (‘rrace) 0.5 0.005 8 2 2 .
4 EPA 200.8 - ICP 001 | - -
gl Metals — 6010~1CP | - | L. | oot
Chromium (total) ~ {7440-47-3 . -_Metals—6010 _ICP (trace) ~ 1 . 0:01 & 5. & B
42 EPA 200.8 - ICP . 0.1 - -
|cteomiumve * |1ssao09 | 22 -"(fjggn-uﬁo(rﬁmhm)— . el M E s : :
NA | - N NAC |-
| o Metals— 6010 ICP - 10 0.1 ; |
|Lead 7439-92-1 ‘__10'_2_ Metals —6010 - ICP (trace) | == 1| eo1 | s & Es
N/A EPA 200.8 — ICP 0.03 SR
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Table 3-7. An_alyticéll Performance Requirements. (5 Pages)

o Target Required .
Preliminary Quantitation Limits
Action Level | o
: 4  Name/Analytical - . _Water® | Precision | Accuracy | Precision | Accuracy
COCs CAS#  I'Method Band - Technology Biota chl Low| v ow | Water Water Seil Seil
Eco Screening (mg/kg) | one. | ~one. SR - :
Values - e {mg/kg) | (mg/L)
mgkg) | N
_ 512 |Metals — 6010~ ICP -~ 1.5 i X y .
Manganese 7439-96-5 . — - —— : = & g 8 8
_ 1,100 . {EPA 200.8-ICP . 005 | - ] -
Gay  Merowy-7470-CVAA | - N/A | 0.0005
Mercury 7439-97-6 T |Mercury-7471-CVAA | - 02 | NA K g s L
- 033 |EPA2456-CVAA 0.05 - -
S 130 | Metals = 6010 ICP . 4 - '
Nickel - : it _ , ; g y ‘
T 30 EPA 200.8 ~ ICP 0.05 - -
. ) 400 [Metals — 6010 = [CP - 10 0.1 i i : .
Selenium 7782-49-2 e i . e £ & & &
ks T 0.78  |EPA 200.8 - ICP 02 - .
_ . 400 Metals - 6010 - ICP - - b3 0.02 |
Silver 7440-22-4 ~ |Metals - 6010 - ICP (trace) | - 0.5 0,005 g 8 2 &
"2 |EPA200.8-ICP 0.01 - -
_ _ g Uranium total ~ kinetic o 4 ' B _
Usanium- - e phosphorescence analysis : £. 8 K B
S 5 EPA 200.8 - ICP 0.01 - - |
_O,Fganics I 3
0.5 PCBs-8082-GC - 0.0165 | = -- . :
Aroclor-1254 - S m— - £ & £ b
0.65 - |EPA= 645~ GC 0.001 |+ = - .
| 0.5' PCBs-8082-GC - 0.0165 - _
| Aroclor-1260 - : - g & £ £
| 0.65 EPA - 645 - GC 0.001 - -

9 Ay UOISIN(] o) '03, synday &}pﬁapl - ¢ dng
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Table 3-7. Analytical Performance Reqﬁ_irements. (5 Pages)

. _ - Target Required
Preliminary. ' Quantitation Limits
Action Level" T
_ ' : o : Name/Analytical : ; Water® | Precision | Accuracy | Precision | Accuracy |
COCs CAS#  I'Method Band | - Technology Biota |SoillLow| ¢ o Water Water Seil Sail
Eco Screening (mg/kg) Cm}f’ Conc: '
Values | mg/ke) | (mgr)
(mg/kg). .
i : Compound-  |Semi-Volatile organics — ' 0.66 _
Phthalates _ " specific  |8270 ~ GCMS ' - 2 ¢ e g
NA - 0.010 ~
' Compound-  |Semi-Volatile organiés - _ . i j e g s £
SVOAs - specific  [8270 - GCMS - | 0005} 0.005 | - ]
' E ' Compound-  |Volatile organics - 8260 — o i q .g g e g
VOAs - speciﬁc GCMS - 0.005' | 0.005 -E _

HOISIDI

* The prelmunaly action level is the regulatory or risk-based value used to determine appropriate aua]yncal requlrements (e 2., detection limiis).

® The radiological ¢leanup criteria for the rural-residential exposure scenario is 15 mrem/yr above background. These numerical values are Imutmg for both human health and
ecological receptors. Therefore, the ecological values are not listed on this table,

¢ Accuracy criteria for associated batch laboratory control sample percent recoveries. Except for GEA, additions) analysis-specific evaiuatlons also preformed for matrix spikes,
tracers, and carriets as appropriate to the method. Precision criteria for batch laboratory replicate sample analyses. :

¢ The RAG is below the target required quantitation limit. The value presented is.the target required quantitation limit.

° The RAG i§ below background. The value presented is background.

£ WAC 173-340 Method B soil values for direct exposure. :

& Accuracy ctiteria forassociated batch matrix spike percent recoveries. Evaluation based on statistical control of laboratory conirol samples also performed Precision criteria for
batch Taboratory replicate matrix spike analyses or replicate sample analysis.
& River protection AWQC ctiteria derived value. .

{ Compliance is baged on the sum of all atoclors detected.

{ Phthalates, SVOA, and - VOA detection limits are for “typical” analytes Some analytes may have different detection limits and precision/accuracy values.

= alpha energy analysis GCMS = - gas chromatograph/mass spectrometry 1ICPMS = inductively coupled plasma mass
CAS = Chemical Abstract Services GEA = gammd ¢nergy analysis spectrometer
"‘CVAA "= ¢old vapor atomic abserption GPC = gas propottional counter N/A = jot applicable
GE o= = inductively coupled plasma

gas chromatogfaph ~ ICP
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4.0 STEP 4 - DEFINE THE BOUNDARIES OF THE STUDY

41 OBJECTIVE

The primary objective of DQO Step 4 is for the DQO team to identify the spatial, temporal, and
practical constraints on the sampling design and to consider the consequences. This objective (in
terms of the spatial, temporal, and practical constraints) assures that the sampling design results
in the collection of data that accurately reflect the true condition of the site and/or populations
being studied. :

42 DEFINE THE BOUNDARIES OF THE STUDY
Table 4-1 defines the population of interest {o clarify what the samples are intended to represent.

The characteristics that define the population of interest are also identified.

Table 4-1. Characteristics that Define the Population of Interest.

DS # o Population of Interest Characteristics

1 and? The set of environmental soil and water* samples within the Activities and concentrations of
100-B/C Area : ' radionuclides and nonradiological
3and4 | The sét of biota samples within the 100-B/C Area COCs.

Activities and concentrations of
radionuclides and nouradiological
COCs.

Reference sites are selected to

. ] ) . match the physical environment,
1,2,3, | The set of environmental soil, water®, and biota samples located | 40 habitat, and the species present

and4 | within appropriate reference sites in 2 site of interest being

investigated for contaminant
effects. The reference sites
represent area not affected by the
Hanford operations within the
100-B/C Area,

* Supporting information, not decision-making information.

Table 4-2 defines the spatial boundaries of the decision and the domain or geographic area (or
volume) within which all decisions must apply (in some cases, this may be defined by the OU).
The domain is a region distinctly marked by some physical features (i.e., volume, length, width,
and boundary). Figure 4-1 shows the boundaries of the study area. Figure 4-2 is a conceptual
illustration of the 100-B/C study area showing the three sampling zones (upland, riparian, and
near-shore).

100-B/C Area Ecological Risk Assessment DQO :
March 2003 : 4-1
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Table 4-2. Geographic Boundaries of the Investigation.

DS # Geographic Boundaries of the Investigation

in Figure 4-1, and in the Z-dimension, from the ground surface, to 4.6 m (15 ft) below grade for the

The geographic boundary of the investigation is defined in the X-Y dimensions by the boundary shown

l&;nzd‘ i upland area; for the riparian area, the Z-dimension is from the ground surface, to the rooting zone
depth, 2 m (6-ft) below ground surface. The riverfront boundary extends into the river to a water depth
of 2 m (6 ft). Refer to accompanying discussion and Figure 4-1.
Figure 4-1. 100-B/C Area Pilot Study Geographical Boundary.
W= |
Columbia River |
I
|
|
|
" |
s i i I l
100 B/C Area Perimeter Road | I
\ : I
|
|
| 1
I
' |
' |
: |
ns{a—s 11 |
B Reactor
Legend 100 B/C Reactor Area
— — Boundary of the B/C Pilot Study
—— Remediated Waste Sites
C Reactor
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4.2.1 Riverfront Boundary Determination

The depth boundary for near-shore rivertront sampling (2 m [6 ft]) is an important value that was
determined from empirical data and modeling results. Spatial upwelling patterns of groundwater
contaminants in the Columbia River have been calculated using a groundwater river interface
flow model (Peterson and Connelly 2001). The groundwater mixing zone in the river is called
the hyporheic zone. The dispersal patterns predicted by Peterson and Connelly (2001) suggest
that most of the COC upwelling occurs in the near-shore areas and rapidly diminishes, primarily
as a function of the water depth of the river due to hydraulic head pressure. Patton et al. (2002)
corroborated the model results. Sampling results are consistent with these model results, as all
COCs measured in bivalves along the 300 Area in 2001 showed a rapid decline in the COCs
between 0- and 2-m (6-ft) river depths. These modeling and biota sampling results have
therefore been adopted by this pilot study as the basis for establishing the near-shore river
boundary for abiotic and biota sampling of the hyporheic zone.

4.2.2 Groundwater

As noted in Section 1.13, the scope of this DQO summary report is limited to the collection of
groundwater at the river/shoreline interface where it becomes available to biotic receptors.
However, the data may also be used to support groundwater modeling and/or for remedial action
decision-making purposes.

4.2.3 Strata with Homogeneous Characteristics

When appropriate, the study area is divided into strata that have relatively homogeneous
characteristics. The DQO team systematically evaluates process knowledge, historical data, and
reactor configurations to present evidence of logic that supports alignment of the population into
strata with homogeneous characteristics. Table 4-3 identifies the strata with homogeneous
characteristics.

Table 4-3. Strata with Homogeneous Characteristics. (5 Pages)

Population of

DS # Iterest Strata Homogeneous Characteristic Logic
Zone impacted by remediation and heaviest
= physical disturbance, which limits the biological
The set of Upland abiotic community development. Native soils have been
enr‘ilrm:imental removed and are severely disturbed.
soil and water
land 2

samples within All soils backfilled into remediated waste sites were
the 100-B/C associated with the same borrow site. Clean

Area backfill used in accordance with the 100 Area
RDR/RAWP (DOE-RL 2002); therefore,
characterization is not required.

Backfill over remediated waste
sites

100-B/C Area Ecological Risk Assessment DQO
March 2003 4-4
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Table 4-3. Strata with Homogeneous Characteristics. (5 Pages)

Population of

DS # Strata Homogeneous Characteristic Logic
Interest
Residual contaminated sidewalls of the remediated
; o waste sites. Characterization completed during
Excavation pit sidewalls : : :
waste site verification process. Further
characterization is not required.
Residual contaminated pit floor of the remediated
. ’ waste sites. Characterization completed during
Excavation pit floor : . .
waste site verification process. Further
characterization is not required.
Perimeter area surrounding waste site shallow zone
excavation limits. Characterization completed
during waste site verification process. Further
characterization is not required for human health
Buffer zone : . :
risk determination. However, this zone does have
potential for deep-rooted plants and burrowing
animals to contact low levels of residual
contamination and should be sampled with biota.
; Land areas not directly associated with waste sites.
Areas between and outside of e oy :
. Characterization is not required in accordance with
waste sites :
global issue #2.
The set of
environmental
soil samples Upland reference areas Duplicate upland reference area (TBD) for
located within P comparison with 100-B/C Area results.
appropriate
reference sites
Upland biota Resident biota observed in the upland buffer zones.
The set of biota | Vertebrates Resident vertebrates in the upland bufter zones with
and soil potential sampling significance.
samples within Resident invertebrates in the upland buffer zones
the 100-B/C Invertebrates ; . ; 5 @
e with potential sampling significance.
ea
Resident flora in the upland buffer zones with
Plants : e
Jand 4 potential sampling significance.
The set of
environmental
biota and soil

samples located
within
appropriate
reference sites

Upland reference area biota

Duplicate upland biota samples in reference area
(TBD) for comparison with 100-B/C Area results.

100-B/C Area Ecological Risk Assessment DQO
March 2003
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Table 4-3. Strata with Homogeneous Characteristics. (5 Pages)

Population of

DS # Strata Homogeneous Characteristic Logic
Interest
Riparian abiotic Potentially most significant ecological zone.
These areas were not contaminated during plant
Areas outside waste sites operations and not remediated, except for flume
The set of areas.
:gi‘;';?‘w;t;l Discharge pipelines and outfall | Areas within the riparian zone with potential for
s spillways residual contamination from reactor operations.
samples within
the 100-B/C A . Transition zone shared by riparian zone and the
Frequent river inundation : . )
Area : riverbed. It is alternately exposed to air and wetted
(varial) zone : s
1 and 2 with changing river stage.
Persistent riparian community Area above the frequent river inundation zone that
zone exhibits a stable vegetation community.
The set of
environmental
soil and water .. Duplicate riparian reference area (TBD) for
samples located | Riparian reference areas . .
cias comparison with 100-B/C Area results.
within
appropriate
reference sites
Riparian biota Resident biota observed in the riparian area.
) o Resident vertebrates in the riparian zone with
The set of biota potential sampling significance.
samples within - ' : =t v
the 100-B/C Invertebrates Remdept mvertt_abratfes in the riparian zone wit
Area potential sampling significance.
3 and 4 T Remdgnt ﬂ.ora‘m the riparian zone with potential
sampling significance.
The set of

environmental
biota samples
located within
appropriate

reference sites

Riparian reference area biota

Duplicate riparian biota samples in reference area
(TBD) for comparison with 100-B/C Area results.

100-B/C Area Ecological Risk Assessment DQO
March 2003
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Table 4-3. Strata with Homogeneous Characteristics. (5 Pages)

DS #

Population of
Interest

Strata

Homogeneous Characteristic Logic

1 and 2

The set of
environmental
soil and water
samples within
the 100-B/C
Area

Near-shore river abiotic

Potentially sensitive ecological zone (persistent
aquatic zone below the 46,300 cfs level).

Riverbed

The sediments and substrates covered by river water
from the shoreline to a water depth of 2 m (6 ft).

e Substrate #1

Substrate consists of fines, sand, silt, and mud. The
substrate category suitable for sampling and
analysis due to affinity for contaminant retention.

o Substrate #2

Substrate consists of gravel to medium cobble. No
affinity for contamination adsorption or retention.
Substrate category not suitable for sampling and
analysis.

e Substrate #3

Substrate consists of large cobble. No affinity for
contamination adsorption or retention. Substrate
category not suitable for sampling and analysis.

e Substrate #4

Substrate consists of boulder/bedrock. No affinity
for contamination adsorption or retention. Substrate
category not suitable for sampling and analysis.

Seeps”

Seeps are emerging groundwater along the river
shoreline. There are three surveyed seeps
(SB-037-1, SB-038-3, and SB-039-2) and six
intermittent seeps within the 100-B/C Area (3-2,
3-3,3-4, 041-1, 4-1, and 4-2).

River shore

River water collected along shoreline to a depth of
2m (6 f).

The set of
environmental
soil and water
samples located
within
appropriate
reference sites

Near-shore river reference areas

Duplicate near-shore river reference areas (TBD)
for comparison with 100-B/C Area results.

100-B/C Area Ecological Risk Assessment DQO
March 2003
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Table 4-3. Strata with Homogeneous Characteristics. (5 Pages)

DS # Hepuiativapl Strata Homogeneous Characteristic Logic
Interest
Near-shore river biota Near-shore river zone below the 46,300 cfs level.
_ Verchraics Resident vertebrates in the river with potential
The set of biota sampling significance.
samples within : - - . ; -
the 100-B/C Feriotie Re51dt?nt m.vexjtebrates in the river with potential
Area sampling significance.
3 and 4 Plaifs R_esn_dent flora in the river with potential sampling
significance.
The set of
environmental . . . .
: : Duplicate near-shore river biota samples in
biota samples Near-shore river reference area : .
(escartes] withsin biota reference areas (TBD) for comparison with
; 100-B/C Area results.
appropriate
reference sites

* The si:eps were categorized under near-shore river to support sampling design development in DQO Step 7. However. it is
recognized that the seeps are partially present within the riparian zone.

4.2.4 Upland Abiotic Zone

As noted in Table 4-3, none of the strata within the upland abiotic zone will require
characterization to satisfy the human-health risk evaluation (DS #1 or DS #2). These strata

(1) contain clean backfill material, (2) were characterized during the 100-B/C Area waste site
soil remediation project, or (3) were determined to be outside the scope of this pilot study.
Therefore, these strata will not be carried further in this study. However, the buffer zone around
the waste sites has potential significance for the biota (DS #3 and DS #4) and will therefore be
carried through the DQO process in the tables that follow. The upland reference area will also be
carried through this process.

4.2.5 Substrate

The soils on the river bottom are classified into four substrate types as shown in Table 4-3 (under
the near-shore river abiotic subhead). These subtier strata hold potential sampling significance
because of their habitat relationship with resident biota that could be contaminated by
groundwater and seeps emerging along the river shoreline. It is therefore desirable to sample
both the biota and substrate upon which, or near which, the biota reside. However, because of
their large grain sizes, the category 2, 3, and 4 near-shore river substrates (gravel to
boulders/bedrock) do not adsorb or retain the groundwater contaminants emerging into the river
and should not be sampled. Conversely, the category 1 substrate (fines, sand, silt, and mud) has
an affinity for contamination and will be sampled with the biota whenever present in sufficient
quantities.

100-B/C Area Ecological Risk Assessment DQO
March 2003 4-8
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4.2.6 Flow Bands (River Stage Exceedence Intervals)

The river stage of the Hanford Reach fluctuates daily and seasonally in response to operations at
the upstream hydroelectric dams. These fluctuations can at times range over depths of 2 to 3 m
(6.6 to 9.8 ft) per day. Because the distribution, abundance, and behavior of the biota inhabiting
the near-shore environment are affected by these fluctuations, it is essential to establish a
standardized sampling approach to assure that the samples collected from the 100-B/C Area are
comparable to those collected from noncontaminated reference sites.

River water fluctuation patterns can be expressed as the percent of time that a given area is
inundated by water “exceedence” levels, and water fluctuations can be directly related to total
river water discharge rates (cfs “flow bands™). These discharge rates, or flow bands, have been
documented since the hydroelectric facilities were built. These flow bands have been analyzed
(by the Public Safety and Resource Protection Program [PSRPP]) to describe the river water
fluctuation patterns in recent years (1994-2001). As an example, over the 8-year period
(1994-2001), water flow bands never exceeded 350,000 cfs, and would be identified as 0%
exceedence level (the given area is never inundated by water). And river flows during this
period have never been recorded below 35,000 cfs and, thus, reflect the 100% exceedence level
(the given area is always inundated by water).

Between the years 1994 and 2001, water fluctuation patterns were analyzed and expressed in
terms of flow bands representing the areas inundated at successive increments of the percent of
time wetted “exceedence” into ten intervals (i.e., 10% intervals). For example, the coverages
show the areas in the Hanford Reach wetted 20% of the time, 30% of the time, 40% of the time,
and up to 100% of the time.

Riverine classifications were further stratified by river flow bands that were identified according
to the frequency of occurrence of selected biota (Figure 4-3). These flow bands were defined by
the occurrence of selected biota sampled along 17 bathymetry transects comprised of 193 sample
plots. along a 15-km (9.9-mi) stretch of the Columbia River immediately upstream of the
Hanford Site (ongoing research in the PSRPP). The flow bands shown in Figure 4-3 depict the
boundaries of the persistent aquatic community, the frequent river inundation zone, and the
persistent riparian community.

The persistent aquatic community zone (shown at the far right side of Figure 4-3) is the portion
of the aquatic zone that is suitable for sampling near-shore river biota in the 100-B/C Area and in
noncontaminated reference areas. The onset of this zone is the “green line,” which is a
dark-green layer that corresponds to the 46,300 cfs river flow. It is where the periphyton
frequency of occurrence shifts from marginal to nearly 100%.

The frequent river inundation zone shown in Figure 4-3 is between the two dashed vertical lines
(flow bands). The lower flow band corresponds to the “green line.” The steeply sloped curves
in this zone indicate that the vegetation and aquatic populations are transitory. The upper bound
of this zone, depicted by a dashed vertical line, corresponds to the 85,000 cfs river flow.

100-B/C Area Ecological Risk Assessment DOO
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The persistent riparian community zone (shown at the far left of Figure 4-3) is the portion of the
riparian zone that is generally not affected by river fluctuations and that exhibits a stable
vegetation community.

4.2.7 Selection of Reference Areas
Reference area locations will be selected that most closely match the upland, riparian, and river
community study sites in physical characteristics. This allows for a more direct comparison of

the presence and abundance of biota, as well as relative comparison of the biological health and
contaminant burden of biota collected from both locations.

Figure 4-3. Flow Bands That Depict the Boundaries of the Three Shoreline Zones.
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-~ —~— - * d I Green
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O so% . : 1 !
E | Riparian V t t'dﬁ%ﬁn&r‘;m : I+ Approximate
— - nan etatl i 1 1 (46,300 CFS)
2 iparian Veg ! !
3 60% 1 1
o - = -Clams ' '
S  —Periphyt ' '
eriphyton ! i
- 40% my 1 1
= 1 1
@ 1 ]
E e le 1
) 20% . . 2l 1
o ¢ ¢ 1 1
- u = 4 ! 1
- * 1 1
0% ; . : B, i .
0-50 51-55 55-60 6165 66-70 71-75 76-80 81-85 86-20 91-95 96-99
% River Exceedance
“Normal Year” 122400-105400 105400-85800 85800-69600 69600-57600 57600-36600
Flows CFS)
*Persistent Aquatic/Riparian Community Boundaries Prepared by PNNL 12/03/02

EMC_100bc_120302jas_Draft2

The riparian environment will be stratified (or distinguished) based on the plant community
identified as part of the PSRPP geographical information systems-based biota datasets. Distinct
classifications will also be made for the river. The river is delineated based on river bottom
morphology and backwater sloughs. The four types of river morphology include narrow/
symmetric, wide/symmetric, wide asymmetric, and narrow asymmetric. Figure 4-4 shows the
existing riparian plant communities along the shoreline and the riverine classifications by the
denoted shaded/segmented areas. These strata provide the basis for selecting reference locations
for comparison of biological “health assessment metrics” collected from areas of elevated
contamination. Determination of reference locations will be made in the field on the basis of
observed substrate conditions and comparisons with the map shown in Figure 4-4.

100-B/C Area Ecological Risk Assessment DQO
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Figure 4-4. Riparian and River Community Types Based on Geological and Physical
Characteristics of the Columbia River Environments Near the 100-B/C Area.
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4.2.8 Temporal Boundaries

The temporal boundaries of the decision are defined in Table 4-4.

Table 4-4. Temporal Boundaries of the Investigation. (2 Pages)

DS # Timeframe When to Collect Data

Sampling of seeps must be performed during low river stages to
isolate groundwater from river.

Low river stage, likely August : -
I and2 | through November, depending on | Radiological surveys and soil samplmg at riparian zone
degree of snow pack discharge pipelines and outfall spillways must be performed
during low river stages to enable access and availability of

sampling material.

100-B/C Area Ecological Risk Assessment DQO
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Table 4-4. Temporal Boundaries of the Investigation. (2 Pages)

DS # Timeframe When to Collect Data
Upland, riparian biota sampling must be performed during
3 and 4 | Seasonal abundance/availability timeframes appropriate for the particular biota being sampled.
These details will be defined in the SAP.

123 A multi-year sampling approach may be required to collect
a:nd, 4‘ TBD adequate data to demonstrate adverse impacts to ecological
receptors.

4.3 SCALE OF DECISION MAKING

Table 4-5 defines the scale of decision making for each DS. The scale of decision making is
defined as the smallest, most appropriate subsets (strata) of the population (subpopulation) for
which decisions will be made based on the spatial or temporal boundaries of the area under

investigation.
Table 4-5. Scale of Decision Making. (3 Pages)
. . Temporal Boundary
DS # Population of Geographic Strata
Interest Boundary Timeframe | YW hen to Collect
Data
The geographic Upland abiotic
boundary of the
investigation is
The set of defined in the X-Y
environmental | gimensions by the .
soil samples boundary shown in - No buffer zone soil
within the Figure 4-1, and in sampling (refer to Section
100-B/C Area the Z-dimension, 4.2.4)
1 and 2 from the ground =
surface, to 4.6 m
(15 ft) below grade
The set of for the upland area;
environmental for the riparian
soil samples area, the Z- B No upland reference area
located within dimension is from soil sampling
appropriate_ the ground surface,
reference sites | to the rooting zone
ge?th, 2Zm (?1 ft) _ Upland biota
The set of biota Ssrcf);eg-r(r)ruhr; ST;:gizmes Buffer zone vertebrates
3and 4 s;m{) (I)%S ;,Ehm riverfront boundary | dependent, Spec“’as' Buffer zone invertebrates
E\e } extends into the identified in epenciant
rea river to a water DQO Step 7 Buffer zone plants
depth of 2 m (6 ft).
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Table 4-5. Scale of Decision Making. (3 Pages)
Sooutation of ' Gons h | Temporal Boundary '
, opulation o graphic. . |- , —— ;
DS # - Interest Boundary | Timeframe | Y ien to Collect ._E:Strata
i : R Data -
| Thesetof - -
‘environmental . R
biota samples | Same species as | Upland reference arca
' located within | upland biota biota s
- | appropriate '
reference sites o L
‘ ' No femporal - Riparian.abiotic
-constraints - An id .'t‘ y
oling . -Areas outside waste sites
The set of " - 01,1 sampling 7
environmental A ) o . ) i Dischatge pipelines and
soil and water gy | Duwing low river | ovtfall spiliways
t samples within Novembei . stages for access” | Frequent tiver inundation
211: 100-B/C | e | (varial) zone
ea — - -
1and 2 | IBD during | - - | Persistent riparian
an field | TBD ' er Tparian.
AT i CommunIty zone
_ _ sampling i ) L
_ Thé s_ét'of' |- '
environmental | Same as ‘ ]
soil and water - 100-B/C . . | Same as 100-B/C’ S
samples located Area | /Areariparian ° | Riparian reference arcas
“within® ] riparian - | sampling :
| appropriate .. { sampling
referénce sites : o
| “The set of biota” Timeframes ‘ . Rzparmrf _bw@ .
samples within _;};ecm_s— Species- Vertebrates -~
the 100-B/C . p?,rlldenti | dependent | mvertehrates
Area identified in R
N {DQOSp7 | - Plants -
3and4 | e gerof Same as-
er.ljrlronmental : 100-B/C Same as 100B/C | . . _ .
biota samples Area S Riparian reference area
. L Area riparian |
located within riparian - : bieta
. b biota.sampling
appropriate biota :
reference sites sampling
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* Substrates 2, 3, and 4 were dropped from sampling consider

Section 4.2. -

4.4 - PRACTICAL CONSTRAINTS

Step 4 — Define the Boundaries of the Study © " Rev.0'
~ Table 4-5. Seale of Decision Making. (3 Pages)
; . o | 7 Temporal Boundary . .
- PS # Population of Geeagraphic ~ — e : .Si‘ at
' Interest ' Boundary Timeframe | 'V pen to Collect do ORFRR
‘ o Data . . .
N .t 1' Near-Shore River Abiotic
_ | No temporal RN _ '
“The set of constraints - Riverbed” .
' en}iironmental 'O_E_l sampling SuBstrét_e_ #1
land2 - soil and water — | Aﬁgust .
- .| samples within | The geographic 1 twouoh 1L . " S ouid
| ﬁle._100_B/C | boundary of the N oug s - Low river stage eep groundwater
Area | investigation is TOVemoeT
e defied inthe X-Y | No- = B River shi
. o - dimensions by the | constraints : o_re_’
Thesetof - | poundary shown in B
environmental | Figured4-Landin -} qppe e
soil and water | the Z-dimension, © 1} 300 picf Sameas 100-B/C |\ oL
- samples located: from the ground Areanear-- | Area near-shore | L i SBOTe river reference
within surface, 0 4.6m 4 g siver | | i li | areas
j - ér | river sampling
appropriate. . (15 f1) below gx_-ade. sampling "~ .
reference sites for the upland area; ST
' for the riparian ' : =
The set of biota | 3¢ the 7 Timeﬁ-ames _ Near-shore river biota
samples within gi?;?j;?aﬁfuff;:; ;ﬁfg;»nt“ | Species | Vertebrates |
: ﬁ:e-;OO—B/C_ | to the tooing zoné’ identified fn dependent Invertebrates - - .
depth,2m(6ft) | DQOStep7 | Plants
_ 3 anﬂ 4 { The set of belg\y gr?;;ild Same as '
" | environmental . | S o b ] 100-B/C { Same as 100-B/C
biota samples Tiveriron oundary Areanear- | Areanear-shore | Near-shore river reference
A extends into the - R ) :
located within . shore river - | river biota ateas
appropriaie . filve:hto ; 2_\_yateg . biota - sampling
reference sites | ©op o OF m (6'1). sampling. -

ation in accordance with Table 4-3 and the substrate discussion in

© Table 4-6 identifies the practical Constraintsfhat may impé;bt the data collection effort. These _
constraints include physical barriers, difficult sample matrices, high radiation areas, or any other
condition that will need to be considered for the design and scheduling of the sampling program.
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Table 4-6. Practical Constraints on Data Collection.

The phys1ca1 disturbance of the soil environment is widéspread within the 100-B/C Area. This has limited the
biological commumty development and could also limit biota populations available for ecolo glcal samplmg

Low river stages are necessary for collection of groundwater from seeps, discharge pipeline trenches, outfall
-spillways, and the inundation zone. : '

| Sampling windows- w111 be limited by seasonal avaﬂablhty of biota {see DQO Step 7 for more mformaﬁon)

Extreme weather condlm)ns may limit or shut down field sampling operations.

[ High or low river flows may affoct the abundance and availability of aguatic biota and samplmg in the
inundation zone.

Biological sampling presents seme liniitations generally not associated with abiotic sampling. The amount of
material available for biological sampling may be limited by the lack of or size of the desired organisms.
Certain of the analyses require relatively large sample volumes. Inadequate sample volumes may result in
degraded detection limits. This may at times be overcome by compositing to increase the mass of the sampled. .
media. Decisions will be made ona case-by-case basis based on professional judgment.

Analyses of biota samples will ot include semi-volatile or volatile organic constituents unless they are detected
inx the soil or water samples.

IOG—B_/C Area Eco"fégiédfki&k'A'S&eésﬁiént boo. _ P . PR SR
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5.0 STEP 5- DEVELOP A DECISION RULE -

) The purpose of DQO Step 5is mmally to deﬁne the statlstlcal parameter of interest _

(i.€., maximum, mean, or 35% UCL. of the mean) that will be used for comparison to the dction
level. The statistical parameter of interest specifies the characteristic or attribute that a-decision
maker would like to know about the populatlon The prehmmary action level for each of the

- COCs is also identified in DQO Step 5. When this is estabhshed, a decision rule (DR) is

developed for each DS inthe form of an “IF... THEN...” statement that incorporates the

- parameter of intercst, the scale of decision makmg, the prehrmnary action level, and the AAs that
would: result from resolutzon of the decision.

51 INPUTS NEEDED Tor-IiE.VELOP DECISION RULES - .
Tables 5 1,5-2, and 5-3 present the mformatlon needed to formulate the DRs that are presented
* in Section 5.2. TJ:us information includes the DSs and AAs identified in DQO' Step 2, the scale

of decision makmg identified in DQO Step4, and the statlstlcal parameters of i 1nterest and
- preliminary action levels for each of the COCs. <on

Table 5-1. _Dé_éiéi_ﬂll_ Statements.

DS # ' Decisioﬁ' Statement

Determine if the res1dual soil is rad1010g1ca11y contarninated and remove additional contarmnated soil,
1 provide institutional’ controls fo prevent access to contaminated soils, perform additional 1nvest1gatzon,
: or momtor condmons mn the 100-B/C Area until iand transfer.

) Determine if the res1dual soﬂ is chemlcally contaminated and remove additional contaminated sml,
| 2 provide institutional controls i6 prevent access to contaminated soils, perform addltmnal investigation,
' or momtor condmons i the'100-B/C Area until land "t:ansfer

Detenmne if the bmta are radmiog;caﬂy contannnated, anid perferm additional soil reinediaﬁoﬁ -
3} implement bio-barriers, perform additional. mvestlgation, or momter condmons in {he 100-B/C Area
| until land transfer. o ,

_ ' =Detenmne if the blota are chemically contammated, and perform additional soil remediation,
4 implement bio-barriers, perform addltlonai mves‘ugatmn, or momtor conditions in the 100-B/C Area
] until Tand transfeér. .

1006- B/C’AreaEcologzcalRmkAssessmentDQO D e e e
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Table 5-2. Inpiits Needed to Develop:100 Area Decision Rules. (2 Pages)

Statistical ,
DS#]  COCs "Parameter of Decision Units® Action Levels Alternative Actions
' Co Interest - Sl . ’ ' :
o | Upland abiotic ~=No |
dec1§1.01.:1 units - : I—Iumari healﬂ; o :
Riparian abictic direct radiological -
| Areas outside waste. | ;xp’otﬁu;?'sdos?z;e-. .
Fsites B B b P
———————— 'above backgreund. Remove . - -
Discharge pipelines | Groundwater” radiologically .
and outfall spillways 'rédicjlogicai expostre | contaminated soil,
if% U(iL of the Frequent river dose rate limit of p_rm;df 1tnst1mtmn:11
, | Radiological oA & erggg, Q;d inundation zone 4 mrem/yrabove | CONTOIS og)reven
COCs Inaximum detested o ‘background, based on- | 2°CCSS, periorm
value, as Persistent riparian site contaminant additionat
appropriate community zone - distribution model investigation, or ..
- Near-shore river | and RESRAD moniter conditions
abiotic ‘modeling, or leack ~ | 1D ﬂ;ﬂ} 10(‘13'3'*’9 ff:mé
Riverbed rate testing. - B until lan u‘gns T.
Eeological protectio.
. SubStIate #1 - Tablg;]."'?pBCG n
Seep '_groundwater values.
River shore '
Riparian abiotic
| Areas ontside 'was'té.: Human hedlﬂl'j '
sites I. o ) TabIB 1-—8 human
g — . | healthvalues; orthe | o
Discharge pipelines | o0 o minane | Remove chemically
_ and.outfall spillways distt‘ibution mode] . | contaminated soil,
... | Frequentriver - and RESRAD provide institutional
95% UCL of the inundation zone miodeling, or leach- controls to prevent
SN mean’, maximum - [ — - s et ralati -1- aceess to
’ . s . rate festing relative to 7| ®4&Ws 0
2 Chemical -detected values, or - P?;’Slsten'i: fpanan - drinkin wgater or | contaminated soils,
: COCs 1 detected value; as community Zone | crnxng L erfi dditional
: > T — surface water criteria; | Periorm additio
appropriate Near-shore river and cumulative risk - | Tvestigation, or
abiotic not to exceed 107, monitor conditions .
Riverbed N ~ | inthe 100-B/C Area
IVETDE -Ecological protectl_qu until Jand _mfﬁ-
] o Substrate #1 —Table1-8 S
ecological screening
Seep groundwater values.
1 River shore

1 OO—B/C Ared_EcoIogi-cd.I Risk Assessment DQO '
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Table 5-2. Inputs Needed to Develop 100 Area Decision Rules. (2 Pages)

Statistical 7 : . _
DS# COCs - Parameter of .|  Decision Units® Action Levels '} Alternative Actions
Interest - f |
‘ . o) -Upland | 51’0&:
B ."Vertebrates mbuffer '
Zone - _ .
o "mv.erteb_rates_ih:_ | Contaminants imthe | |
buffer _Z:OD? PRI ¢ ;gglffa:f; izit?ct:e d _P.el_'fOI‘Hl additional
L Plants in-buffer zone . fisstie cencpentra tions soil remediation,
: Radiological - Jmear; average, ot L 1 noncontaminated. ' bamers, perform
3 e . | maximum detected Vertebrates e | additional
COCs | — — teference areas, and * | [ L
S value; as -Tnvertebrates PR investigation, or
=1 unfavorable X -
appropriate Plants ; = | evaluation results monitor conditions
s - : ; : :.ﬂomthe.weight of - inthe IOO'B’!C Area
. Near-shore river | _ . dence : until fand transfer.
biota . .| feenee S
— determination.
Vertebrates - '
| Invertcbrates
 Plants
Upland biota:
Vertebrates in buffer |
- zone _ .
Invertebratesin | Contaminants in the _
| bu-ffee zone | 100-B/C Area elo.ta_ Perform additional
: T tissue samples exceed S . -
_ . : | Plants in buffer zone' . fissue dofcentations” soil remediation,
4 | Chemical maximum detected | Vertebrates noncontaminated i addﬂ:lonal '
COCs val , . reference areas, and’
ue, as Tirvertebrates mvestlgauon or
: > : : unfavorable
appropriate — monitor conditions |
- F Plants' . evaluauonresults St BN
| from the weight of < | 1 B 100-B/C Area
Near-shvre river - - “until Tand transfer.
: evidence : .
biota . i e
stermination.
Vert_ebrates
| Invertebrates
Plants

a Reference areas are listed in Tables 4-3 and 4-5 as strata; however, they are not included in this table because they are not
decision units. Decision upits are the geographic locations in which the decisions apply. Data obtamed from reference areas
will be used to support decision making in the decision units, not the reference areas.

® The groundwater portion‘of the radiological ¢riteria uniguely applies to the rurai-residential exposure scenario.

¢ Satisfaction of MTCA criteria requires a three-part test. However, Ecology considers the 95% UCL as the statistical parameter
-of interest. The maximum and detected values support hot spot evaluations, which. are a necessary aspect of site closeout under

MTCA:

100-B/C Area Ecologzcal ka Assessment DQO
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The alternative -a_c_ti_ons identified in DQO Step 2-are summarized-in Tablé:5-3._ :

5.2

' The output. of DQO Step 5 and the prewous DQO steps are comblned into “IF .THEN” DRS that
" incorporate the parameter of interest, the scale of decision making, the action 1eve1 and the .
actions that would result from resolutlon of the decision. The DRs are listed in Table 5-4.

Table 5—3 Alternatlve Actlons

PSQ #

AA# _ Alternatlve Actlons
1 | Remove radiologically -contarmnated_ _so11..
2 Prqvide institutional controls to prevent access to contaminated soils.
o 3 | Perform additional investigation
4 _Momtor condmons in the: IOO—B/C ‘Area until Iand transfer.
1 Remove chermcally contannnated soil.
o 2 - | Provide institutional controls to prevent access to contannnated soils.
’ 2= 3 _Perform additional mvesugauon '
4 | Monitor conditions in the 100-B/C Area until land transfer.
1 | Perform additional soil remediation. * |
2 Construct bio-barriers. &
’ '3 Perform additional investigation o
4 | Monitor conditions in the 100-B/C Area lIEtll land transfer. -
1 Perform additional soil Iemedlatmn '
2 | Construct bio-barriers. _
! 3 ' | Perform additional investigation
4 Moﬁitor cbnditions in the IOO-B/C_ Area until land transfer.
DECISION RULES

100-B/C Area Ecological Risk Assessment DQO
March 2003




BHI-01673

Step S;Develop a Decision Rule | o L. Rev.0 ..

Table 5-4. Decision Rules.

_Decision Rule

DR# |

If the mean activity (as estimated by the 95% UUCL on sample mean, average, or ipaximum detected
value, as appropriate) of radionuclides within the soil samples in each of the applicable strata® results in
a direct yinan health radlologlcal exposure dose greater than or equal to 15 mrem/yr above -
background, ora groundwater radiological dose greater than or equal to 4 nrem/yr above background
(based on the site contaminant distiibution miodel and RESRAD modeling, or leach rate testing), then
remove radiologically contaminated soil, provide institutional controls to prevent access. to
contaminated soils, or perform additional investigation. Otherwise, monitor conditions in the 100-B/C
Area until Tand transfer

If the mean activity (as estimated by the 95% UCL on sample mean, average, o maxinmim detected

value, as appropriate) of radionuclides within the soil samples in each of the applicable strata® results in
a direct radiological exposure greater than or equal to that represented by the ecological BCG values in
Table 1-7, then remove radiologically contaminated soil, provide institutional controls to prévent access
to contaminated soils, or perform additional mvesuganon. Otherwise, monitor conditions in the
100-B/C Area until land transfer. -

| If the mean concentrations (as-estimated by the 95% UCL on sample mean, average, or maximum

detected value, as appropriate) of chemical constituents within the soil samples in each of the applicable
strata® is greater than or equal to the human health values in Table 1-8, or values determined from the

site contaminant distribution model and RESRAD modeling, or leach rate testing exceed drinking water
or surface water cntena, or if the cumulative risk value for all detected constituents exceeds cumulative

| risk eriteria (10°%), then remove chemically contaminated soil, provide institutional controls to prevent

access to contaminated soils, or performa addmonal mvestlgatlon. Otherwise monitor CODdIthnS in the

1 100 B/’C Area until Tand fransfer.

If the mean concentratmns (as estimated by the 95% UCL on sample mean, average, or maximum

1 ‘detected value, as appropriate) of chemical constituents within the soil samples in each of the apphcable :

strata® is greater than ot equal to the limiiing of the ecological screening values in Table 1-8, then
remove chemically contaminated soil, provide institutional controls to prevent access to contaminated
soils, or perform additional investigation. Otherwise monitor conditions in the 100-B/C Area unfil land
transfer. : ' '

If the mean activity (as estimated by the 95 % UCL on sample mean, average, or maximum detected
value, as appropriate) of radionuclides within the tissue samples from each of the applicable biota®
exceed the respective biota tissue samples from noncontaminated reference areas and unfavorable
evaluation results from the of weight of evidence determination, then perform additional soil
remedidtion, construct bio-barriers, or perform additional investigation. Otherwise monitor condmons
in the 100-B/C. Area untll land transfer.

| If'the mean concentrations (as estimated by the 95% UCL on sample mean, average ot maxinmm
detected value, as appropriate) of chemical constituents within the tissue samples from each of the

- applicable biota” exceed the respective biota tissue samples from non-contaminated reference areas and

unfavorable evaluation results from the of weight of evidence determination, then perform additionat
soil remediation, construct bio-barriers, or perform additional investigation. Otherwise monitor
conditions in the 100-B/ C Area until and transfer

2 The applicable strata are the decwlon umits 1de11tiﬁed in Table 5—2
® The groundwater portion of the radiclogical criteria uniquely applies to the rural-residential expostre scenario.
¢ Specific biota selected for sampling are identified i DQO Step 7.

100- B/CAreaEcoIogwaI stkAssassmenrDQO AT S
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6.0 STEP 6 - SPECIFY TOLERABLE LIMITS ON DECISION ERRORS

: 'Because analyﬂcal data can only est:lmate the true condition of the site under investi gatlon,

 decisions that are ‘made based on measurement data could potentially be in error (i.e., decision
error). For this reason, the primary objective of DQO Step 6 is:to determiine: which DSs (if any)
Tequire a. statlstlca]ly based sample de31gn For those DSs requiritig a stanstleally based sample
des1gn, DQO Step 6 deﬁnes tolerable 11m1ts on the probabihty of makmg a dec1s10n error '

61

STATISTICAL VERSUS NON-STATISTICAL,SAMPHNG’])ESI’_GN-

Table 6-1 provides a summary of the information used to support the selectlon betweena

statistical versus a judgmental samphng de51gn for each DS. The factors that were taken’ mto ‘

: consuieratlon to make this selection were determined in DQO Step 2 and included the qualitative
consequences of an inadequate sampling design and the access1b111ty of the site if resamplmg 18

" required. For decisions that carry severe consequences of erroneous alternative actions and for -

* which the sampled media is not accessible for resampling after remedlatlon statistical samphng

designs are normally employed. When the consequences of erroneous alternative actions are

moderate or low, and when resamplmg may be performied after remedlatlon, Judgmental

samplmg may be: conszdered

Table 6-1 Justlﬁcatlon for Samplmg Desxgn @ Pages)

- Preliminary

contaminated soils.

' - ‘ N L Resampling
I;S Suilsn?a - 'Aiternative Action Summary Co;xg:fnce ~"Alccess After | Step 6 Sample
I . o VY| Remediation | Design Basis
Remove radiologically .
contaminated soil, Low Accessible
_ : 4 Provide mstlmnonal controls o _
- o 1to prevent access to LOW_ -~ Accessible
Isthe seil - - contarninated soils, : : Tud gm ental
| radiologically . o — T arimline -
contaminated? .| 3 | Perform a.(-idl tonal - Moderate . Accessible e
R mvestigation _ o ) : '
:VMomter'conéit{oﬁs inthe | _ S
100-B/C Area until land { ~ Moderate Accessible ©
transfer. - R -
- Remove chemice?_ly " L Acc bi
Is the soil | contaminated soil. oW - ecessibie .J:fudgﬁentai
_ 2 | chemically | .} Provide institutional controls o | | sampling. -
fcontamma_ted? I to prevent access t0 ' ~ Low . CAccessible | -

100-B/C Ar rea Ecological RISk Assessment DOO
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‘Table 6-1. Justification for Sampling Design. (2 Pages)

Resampling Preliminary
DS P . L
" Sumsngry : Alternative Action Summary | Cosl_l::g:;:‘gqe_ . Access After | Step 6_San’;pl_¢
: 7 : . L T ¥ Remediation | Design Basis
' o ' 3 ]?erfor_m afidmonal o o .Mdderate ' Accessible
Is the soil |~ | mvestigation. S _ . SR o : ..T d Al
, ——— - - . - 1 Tudgmental
2 | chemically | Monitor conditions dsithe ~ | . ) o samilingi' B
contaminated? | 4 | 100-B/C Area until land Moderate Accessible
transfer. _ :
1 iﬁ;ﬁlgfgmfmﬁll sl Low | Accessible”
Arebiotain - | 5 Implement bio-barriers.. | © Moderate- " Accessible : :
the 100-B/C - }— et ———— Judgmental
3 | Area , . Perform additional- U ' A (| resteIidl
| rdivtogically ..3 investigation. Moéer?.té . _.Acc.esmble:‘ samphng .
cogmHnngted? Monitor conditionsinthe . | : g S
4 { 100-B/C Area untﬂ land - Moderate Accessible
transfer, D ' o
1 feenr_i)gl?;fflmnal soil ] Low " Accessible
Are biota in 2 | Implement bio-barriers. . Moderate Accessible |
the 100-B/C : : o] Judgmental
4 | Area Perform additional - e _ . 1
chemically 3 investigation. . A & Mo@e'jra_tg_. 1 Accgss;ble sampling
:cont%u_‘mnated? | | Monitor conditions in the
- 4 ] 100-B/C Area untll land -4 Moderate. . Accessible
' iransfer : ' '

L

Table 6-1 indicates that non-statistical, judgmental sampiihg designs 'are propoéed for thisDQO

- process because of the low and moderate consequences of inadequate samplmg designs. This

- assessment is based on an application of the DQO process with consideration of the status of the

- 100-B/C Area waste sites, which have beer remediated by removal of contaminated soils and

: engmeered structures.: Though the CVP process, the residual contammatlon status of these sites
has been well documented, meeting the site closeout criteria-for radiological and chemical :
contamination. The great majornty of the contammated material in the 100-B/C Area has been

“ removed from the waste sites and disposed in the Environmental Restoration Disposal Fac111ty

- Therefore, the potential risks assoc1ated Wlth erroneous actlons at these Iemedlated waste sites

- are considered to be low to moderate.

In addltlon ecologwa} samphng activities have mherent samphng 11m1tat10ns such as abundance '
and availability of biota (as noted in Table 4—6) that generally do not support the use of statlstzcal :

sampling designs.

100-B/C Area Ecological Risk Assessment DQO : - : - R,
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6.2 NON-STATISTICAL DESIGNS

Systematic grid and biased sampling designs are used in this DQO summiary report. Each of the
sampling designs is applied according to the type and nature of the media being sampled. The
sampling design presentation in DQO Step 7 discusses the salient points of the selected samplinig
designs. : S

Because the DSs are resolved using a non-statistical design, there is no need to define the “gray
region” or the tolerable Timits on decision error because these only apply to. statistical designs.

100-B/C Area E‘colégical. Risk Assessment DOO
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7.0 STEP7 - OPTIMIZE THE DESIGN

71 PURPOSE |
The purpose of DQO Step 7 is to identify the most resource-effective design for generating data

to support decisions while mamitaining the desired degree of precision and accuracy. ‘When - -
determining an optimal design, the fo_Howmg activities should be performed:

s Review the DQO outputs from the previous DQO steps and the existing environmental data.

. Develop general data coll_eeﬁon design altematives.-

e Seclect the samphng de51gn (e <., teehmques locatlons or numbers/volumes) that most cost:
effectively satlsﬂes the project’s goals.-

: . De_cqmen_t the operaﬁior;_al details a'nd theoretieal assumptions of the selected design. -

7.2 OPTIM]ZE THE DESIGN

‘Table 7-1 lden‘aﬁes mformatlon relative to detemnmng the data collectlon de31gn

Table 7-1.: Determme Data Collection Demgn. .

- DS# :: _Design I o _'Ratumale""

| The highest levels of contamination are . expected to exist in the wasts site buffer |-
-| zones-for upland areas; near discharge points; flumes, and seeps in the ripatian

"'} sites that contained the majority of the contarnination inventory have been
remediated, the residual contarninant concentrations are expected to be very low,
. therefore consequences of erroneous decisions are not severe.

1,2,3, .Tudgmeﬁtal
and 4 | sampling design
SR ,.IA Judgmental and opportumstlc data collection design is aPPIOPﬂate to the.

investigation. because of’ the hm1ted sample avaﬂab111ty (smaH popuiatlons hnuted '
habitat, tc.)

Table 7-2 is used to develop general data collection de31 en aliernatives. If the data collection
' de51gn for a given decision will be non—statlstlcal deterrmne What type of nonastausucal deeugn
is appropriate (i.¢., haphazard or judgmental). :

| area; and adjacent to the -seeps in the néar-shore areas. Because the large Waste S

.-I_O'O_—B/‘C Area Ecological RiskA_s.‘s"essmentDQO e I : R
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Table 7-2. Determine Non-Statistical Sampling Design.

_DR# Haphazard  Judgmental

1; 2,3,and 4 N/A _ Professional judgmental sampling design is indicated.

The s-aihp_le collection'des-ign. alt_ernéﬁves for this project ar_é described in.Tablé 7-3

Table 7-3. Methods for Survey/Sample Collection.

Sarvey/Sampling Media _ Description

Direct reading radiological survey detectors for alpha, beta, and gamma detection.

Soils - . . .- | A soil surface sampler.(1-in. corer) is used to collect surface samples to a depth of-
2.54 cm (1 in.} (PNNL [2000b], Section 5. 1) ‘Collect. rootmg zone samples by a'soil
corer or hand shovels.

Sediment _ ... { Grab samples {Patton et al. 2002, Sec-tion-3.5}. ‘ .
Periphyton ' Plastic scraper (Patton et al. 2002, Section 3.6). B -
Surface water - Conductivity measurement (PNNL [200013] Secuon 4. 0 Patton et al 2002

Section 3.4).

Groundwater _ Drive pomts (Patton et ai 2002 Secuon 3 4. 4)

Stainless steel snipping shears, by species at each sample site (PNNL [ZOOOb]

| Plazts Section 5.2; Patton et al. 2002, Section 3.6),
Tnvertebrates/amphibians | Pit fall traps along transect within each sample site, hand- p1ck blvalves and crayﬁsh
_ . -+ | (presently in draft-form).-
o Live traps systematically placed along transects within each sample site (PNN*]‘_;' -
Small mansmats [2000b], Section 7.1; Patton et al. 2002, Section 3.6): |
Fish B - .'Backpack eIectroﬁsher (PNNL [20001;], Section 7.1; Patton et al. 2002, Section 3. 6).

These sample collection options are evaluated based on cost and ability to meet the DQO
constraints. These options are integrated in a samipling design leading to the development of a
design that meets the DQO constraints. The key features of the selected demgn are then
documented, including {for-example) the following: - -

. Descriptions of sample loc;ation_s, strata, inaccessible arcas, and map_s @it beneﬁcia._l)

. Directlons for salectmg sample locailons Gf the selectmn is not necessary or appropnate at
this time)

e Order in which samples should be collected (if important).

100-B/C Area Ecological Risk Assessment DOO T
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Stopping rules
Special sample collection methods

Special analytical methods.

SAMPLINGDESIGN U e

The 100—B/C pﬂot study mcludes diverse. geographlcal areas and sampling medla (upland

' terrestrial soil and biota; riparian terfestiial soil and biota, river shoreline soil, nverbed soils;
biota, as well as groundwater and river water). A variety of sampling methods are required t6 -
assure that the proper characterization data are collected from these diverse areas and medla
The sampling methods eon31dered for the 100-B/C pilot study include: -

Systematic grid sampllng and siiveys — Systemati¢ grid sampling (and suryeys) is ‘based
on a specified patiern with samples taken at regular intervals along that defined pattern. This
method is used to assure that the target population is fully and uniformly represented 1 the
sample. The regular assignment of locations to the sample provides assurance that the -
sample truly: represents the overall characteristics-of the target population.. To make -
systematic sampling aprobablhty-based desiy on; the 1n1tlal location for the first sample of size

71 is chosen at random; then the remaining (#-1) units are chosen so all nare located

aecordlng the pattern.

Samples may be selected in ‘one, two, or three dimensions if the population characieristic of

-interest has a spa‘ual component. Samphng along a line or transect represents samplrng n
" one dimension. Samplmg every node ona grrd laid over an area. of interest is samphng n
‘two dlmensmns ” : - =

Stratified- samphng Stratlﬁed samplmg 1sa samphng de31gn in Whlch prior- mformatlon
about the population is used to determine groups (called strata) that are sampled
independeritly. Each possible. samphng population member must belong to exactly one’
stratum. A stratlﬁed ‘sampling design can also be used to obtain estimates for desired
subpopulations or to assure that important sub-populations have a sufficient number of.
sampling units in the. samples. One of the most common uses of stratification is to account -
for spatial variability by deﬁmng geographic sirata. Sampling by sp atial strata ‘may also be
useful When study results need to be reported separately fo;r partleular geograpluc areas or

. regrons

‘Combination of systematlc grld and stratified samplmg ‘Combinations of: samphng

designs may be sed o suit particular needs. ‘The systema‘uc grid sampling design iswell

 suited for combination with the stratified sampling method to prowde urnform samphng ina

geographic’ locatren (gnds or transects) for stratrﬁed sampling.

100 B/C Ared Ecologzcal stkAssessmemDQO e T S Cerle _
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‘The sample design objectives, methods, features and bases are presented in Table 7-4 and are
_discussed in Section 7.3.1. '

T

7.3.1 Sampling D_es'_ign Di_scussion'
1. Rcconnaissance surveys

Reconnaissance surveys will be performed as an initial field activity in the upland; riparian,
and aquatic areas to determine abundance and availability of sampling populations and

- sampling locations, and to refine the sampling design. It will be based on visual observations
and include both abiotic and blotlc samphng populatlons and will result in the creationof
field maps. - L : X

2. Sysfematic gnd éampﬁng and sMeYs :

Gridded radiological surveys — Radielegical mapping surveys performed over the riparian
- and river shoreline are in situ radiologicai measurements obtained. in a continuous- .

-{i.e., scanning) or static mode concutrent with a geographlc survey (global pesmonmg
system or laser-assisted ranging system) to produce a spatial (x,y, and z) map of the
radiological measurement data. Alpha, beta, and/or. gamma measurements can be:made

-using statg-of-the-art radiation detectors coupled to-a radiation energy analyzer and a portable
computer with commercially ava;lable software. Both surveys will be desi gned to prov1de at
least 20% areal coverage. -

, Systematlc grid soil samplmg Riparian soil sampling will coincide with.the riparian plant -
receptor samphing. . To assure that sampling is well distributed throughout the riparian zone, a
randomly started systematic.grid will be applied to the area.. This systematic grid will also be
used to establish the number of samples being collected. Becau_se the resident vegetation will
determine sampling locations, the systematic grid design will default to opportunistic
sampling to adapt to- plant abundance and availability. Soil samples will be collected from

- the ground surface, to the rooting zenes of the plants being sampled based on professional
judgment. Selected depth intervals may be chosen from the coincident soil samples to .
determine contaminant distribution from the ground __s_urfac;e to. _th_e rooting depth.

3. Stratlfied samphng

Stratlﬁed salnphng 18 planned for all blota anﬂ reference area b10ta samphng (upiand
riparian, and near-shore rivering). Stratification of biota is the identification and selection of
the appropriate resident species in the 100-B/C Area. The identification and selection
process was:the result of compiling existing ecological studies performed in shoreline areas
along the Columbla River and specifically the 100-B/C Area shorehne In add;itlon B
reconnai$sance surveys were conducted to 1nventory the habitats present in the designated
sampling areas to get an indication of what species. W_oulcj be available to sample.

100-B/C Area Ecological Risk Assessment DQO . : : T
March 2003 : ' R A |
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Table 7-4. Sampling Design Methodology, Objectives, Features, and Basis. (10 Pages) .

Coincident soil -
saniipling to root zone.

Excavated waste site
buffer zone

“See upland biota sampling.

Sampie ‘ T U o : .
Collection Sampling Objectives | Population. Key Features of Design Basis for Sampling Design -
Methodelogy | o \ : . :
Upland, Ripariaﬂ; Near-Shore River Areas
‘ . ‘| Determine locations, o ) | Review éxistihg information and raps,
Reconnaissance | aburidance and Abiotic and biotic L ) _ -Imtlal act1v1ty for 1eﬁnement of the samphng
surveys’ | availability of sampling populations | Site Visits for visual observations and demgn :
o .| sampling populations. R mapping reconnaissance. 1
Upland,{bfatié S — - | |
. ‘ | '-Sco,pe of the pilof -sflidy in the upiand.afea is
Radiological Area-wide surveys for o N TR limited to the waste sites being remediated, - . .
surveys site closeout. Exgavated waste. sites | N/A -~ Rely on existing data, | Thereforo, radiological surveys and soil sampling
: : are not necessary becatise they wete performed
. dunng waste site verlﬁcauon process
Cleanup verification : _ : '
% L . wrine g TN ‘ .Clean backfill rnatemal in remediated waste gites
2?;2223‘? for site Excavated waste s‘1tes N/A Rely on existing data.. | was chosen in accotdance with the 100 Avea
. o ' RDR/RAWP and does not need characterization.
Soil sampling

CVP soil Samplmg i$ complete for all but MTCA

1 WAC 173-340-900, Table 749-3-unique COCs,
.which may be analyzed in 100‘B/C Area plpehne E

CVPs.

oA
£1910-THE
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Table 7-4. Sampling Design Methodology, Objectives, Features, and Basis. (10 Pages)

Sample
Collecticn

Sampling Objectives
Methodology | "

Population

Key Featiires of Design

Basis for Sampling Design

71w

Upland Biota (B;{)ﬁ‘:'er Zoné Sampling)

‘Biota sarﬁp]ing

and chemical exposure

“to species, provide
screemng—level
assessment of blota
health.

. Deer mouse/house
.mouse. (vertebrate)

Determine radioactive - -

‘Darkling beetles,

harvester ants,

spiders
(invertebrates)

Stratified sampling for resident species

n the upland biiffer zone.

Number of samples to meet analytical
mass requiremerits and/or statistical

.data necds _
: Samplmg based on ava11ab1l1ty of biota.

-Captures biologi¢al health meirics
based on screening-level assessments.

EDe:e__:_r/housef,ngl,d_lzt_s'e-rep_m:s_ents closest fitto .
Imamnialian predator guild, satisfies sentinel =

organism criterja. Collect vertebrates mﬂuenced

by waste site,

Samples will be analyzed for Table 1-9 and

Table 1:10 contaminants and as appropriate,

‘ blologlcal health metncs in acc:ordance with -

’I'able 3-2.

aowo

ugIso

. Ground- dwelhng mvertebrate/soﬂ biota gnild

satisfies sentinel organism criteria.

_Samples will be analyzed for Table 1-9
“contaminants and as appropriate, biclogical

health metrics in accordance with Table 3-2.

Tumbleweed,
cheatgrass, shrubs,
forbs (shallow and

_deep-rooted plants)
and coincident soil

sampling

" Opportunistic biota sampling in buffer

zone based on abundance and
availability of plant populations:
Collect soil samples at locations
coincident with biota samples from

ground surface to rooting depth ,
(maxiomm of 2 m [6 ft}}. Soil samples
_ will be archived for possible later use,

Sample in spring/early summer for
plant maturity.

Plant guild, deep-rooted vegetation, satisfics
sentinel organism criteria,

Samples will be analyzed for Table 1-9 and

- Table 1-10 contaminants and as appropriate,
- biological health metrics in accordance with

Table 3-2.

Roots and vegetation. (deep and shallow rooted)

| will be analyzed for specific exposure scenarios

(ecological and human risk).

Soil samples may be used to deterrmne
contaminant dlstrlbutlon

0%y -

pndo — . dag
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 Table 7-4. Sampling Design Methodology, Objectives, Features, and Basis. (10-Pages) -

Sample

11 Biota sampling

| and chemical exposure

to Species; provide

| screening-level
‘| assessment of biota
‘| health,

| Darkling beetle,

harvester ants,

| spiders

(mvertebrdtes)

| using plofessmnal ]udgment

Number of samples to meet analytical
miass Tequiretnents and/or stat1stlca1
data needs. : :

' Captures b1010g1ca1 hea.lth mctncs
based on screening-level assessments,

Sampling timefiames based on.

| availability.

Collection Sampling Objectives . Pnpula‘tioh * Key Features of Design _Bagis for S;ampling Design
Methodology - o T i -
Upland Reférence Area Biota
1 Duplicate upland biota
s | sampling in reference | : .
Bigta'sampling | area (to be identified) - | Sameas upland biota S_a‘rr_ie_.as upl_acc_l biota (includes Same as upland biota.
, | fot compatison with | coincident soil samples).. - :
| the 100-B/C Area. ' B
: _' Riparian Biota ;o _ L .
Stratlﬁcdsamplmg for resident épecies Dcci'/h'oh"se inotse repre_Sents_closest fit t'.c'
o in the riparian zone. Systematic grid to | Mammalian predator g‘}l_ld, satisfies sentinc]
| Dest mouso/honse | determine sampling locations. Default organism cr_1tc;'1a,_refcr.enc_c material available.
, | mouse (vertebrates) to opportumistic sampling based on | Samples will be analyzed for Table1-9 and
Determine radloactwe - B . availability and abundance of biota “ Table'1-10 contaminants and as appropriate,

1 biological health metrics in accordance with
| ‘Table 3-2. .

| Ground-dwelling invértebrate/soil biota guild. -

| Satisfies sentinel organism criteria.

Samples will be analyzed for Table 1-9 and
Table 1-10 contaminants.and as appropriate,
biological health metrics in accordance with
Tab]e 32,

€L9T0-THE

uSgsa(I aqy ezmumdo — £ dag
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Table 7-4. Sampling Design Methodology, Objectives, Features, and Basis. (10 Pages)

1dQ - dois

Sample

TUIT

| health.

cheatgrass (plants)

based on screening-level dssessments,

Sample from spring through fall to

" allow a full growmg season (COC

by
<
®
&
a |
B
o
2
b=y
8
)
w : - : N . T L
Y Collection Sampling Objectives Population Key Features of Design . Basis for Sampling Design .
o ||.. Methodelogy | o _ L e . -
o g - LR T - X
;*: : - Stratified sampling for resident species
a | in the ripatian zone. Systematic grid to
o : . . . . )
4 determine sampling locations, Default | plant guild, deep/shallow rooted exposure
X 1 M . | to opportunistic sampling based on | pathway; satisfies sentinel organism criteria,
S| _ _ . Mulberry, willow availability and abundance of biota primary producer plant pathways.
> Determine radicactive | trees (plants) using professmnal judgment. .
{8 _ ~and chemical exposure |, Wormwood. ' : Samples will be analyzed for Table 1-9 and
| Biota sanplin to species; provide sweetclover shrtibs Nurmber of samples to meet 'analytlcal { Table 1-10 contaminants and as appropriate,
: ping screening-Jevel ! ( laﬂts) - mass. reqmrements and/or statistical - | blologlcal health metrics in accordance with.
agsessment of biota P data needs. . " Table 3-2. :
Reed canary grass, Captures biological health metrics

- Roots and’ vegetatlon (deep and shallow rooted)

will be analyzed for specific exposure scenarios
{ecological and human risk),

a oy oz

- udiso

contaminated areas.

soils, cobbles,
| concrete surfaces

along transect lines.

o 7 accu:mulatlon)
1 Riparian Abiotic ' | 7
Riparian suf Face soils : Provides minimum of 20% areal coverage for
L ‘ . . - o aitting radionuclides to 15 mrem/yr
Area-wide surveys. to a depth of 45.7 cm | Reconnaissance of existing radiological | 52 e St X
e ' Y (18 in.%J - surveys and thérmolumineiccnt : above backgroupd (input fo h‘“’.“a“ health .
|| Radiological . o : dosimetry measurements, - - exposure scenarios from shqrelme uses).
| surveys - Discharge pipeline L o ‘ : :
Potentially and outfall spillways Systematic grid radiological surveys Establish transect lines over these potentialty

contaminated features and survey transect lines.

8L

*

0498

£L910-THd
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Sample
Collection
- Methodology

Table 7-4, Sampling Design Methodoiogy,'_Objectiveé; Featufeé, and Bas1s ':(10 Pages)

.:S,amplill'g Objectives- .

Population

'Ke}.,"‘Féa'tures of Desién

_'Bésis:for.Sanipling.Design |

Sdil sampling

Chatacterization’

Riparian soils
coincident with plant

Samplmg cmnmdent w1th rlpanan biota

 samples,

"Determine COC concentrations in areas not.

. contaminated and not remediated.

contaminated areas.

soils, rip-rap,
concrete surfaces

Collect samples from sediments and

| soils between rocks in rip-rap zones,

Collect surface samoples from conerete

| spillways.

receptors; from , Desued rooting depth based on, nver stage at low
sampling surface to rooting Soil sample depths based on’ ___ﬂﬂw green lige.” ' ‘
gepﬂ[lﬁ(lt}tl]amm“m of professwnal Judgment Analyze samples for Table 1 0 céntammants _
m L
;Soﬂ__sampl_e_s deter_mme contaminant d1st_r1but10n. :
Sample media may be difficult o ocate in'these - [
o L areas because of the presence of interfering
i Stratlﬁ?d S_aml?h.l?‘% along transects. materials, If sampling conditions are poor, best
. . Collect four samples of soils. (where available samples will be collected.
|\ Discharge pipeline araéllﬁéz Eﬁims trsa.l?:ects at each Sampling may be directed by indications of
Potentially - - and outfall spiltways | PP priiway radiological hotspots during radiological surveys.

[1 )

Concrete. samples collecied by drilling “x

- mumber of co-located holes to a depth of 0.6 cm ||

(025 in) to meet samplmg mass requlrements

Samples will be analyzed for Table 1-9 and -
Table 1-10 contaminants.

TuSisa(q o 2zIndQ — £ 49IS
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Sample
Collection
Methodelogy

Sampling Objectives

Population

Key Features of Design

Table 7-4. Sampling Design Methodology,_Objectives, Features, and Basis. (10 Pages)

Basis for Sampling Design

Riparian Reference Area Biota

Biota sampling

Duplicate riparian
biota sampling in
reference area (to be
identified) for
‘comparison with
100-B/C smdy area.

Same as riparian
biota

| Same as riparian biota (includes

coincident soil sampling).

Samne as riparfan biota,

usiso

Near-Shore River Abmttc )

is upwelling to

: , | identify primary and
1 River water tenlily primary
conductivity secondaty Seep :
transect locations as a

survey - means of directing
abiotic and biotic

sampling activities.

Determine where GW

| River water at

sediment/water

1 interface

Step 1 ._—_R_écpnﬁaiiésance (review) of

| existing seeps, groundwater plume

maps, aquifet tube locations, and
outfall/pipe discharge information, as--
well as upstream and downstream
reference locations,

Primary transects aligned with existing riverbank
| seeps, outfall structures (rip-rap covered overflow {|.
| structures and buried pipelines), and point

conductivity measurements to sample

| groundwaier where it emerges into the river.

Reference logations selected to match general
substrate or habitat-types. :

Step 2 — Mapping of potential

| upwelling by field measuretnents of

conductivity at sediment/water

- interface. Mapping includes systematic

grid sampling using GPS positioning,

Systematic grids along the shoreline, and along
and adjacent to seep transect lines into the river,

' This provides the basis for tracking emergence of

seeps:into the river. .GPS prov1des accurate
position indication.

£L910-THd
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abiotic and biotic

sampling activities.

e.g., sample points may be located at
depths of 0.00 (green line), and at 0.25,
0.5, 1.0, 1.5 and 2.0 m depths using the
green line elevation as.referefice point.
Conductivity samipling perfonned in
the fall to coincide with low river stage

(refer to Figure 4- -3).

Table 7-4. Sampling Design Methodology, Objectives, Features, and Basis. (10 Pages)
Sample . o I S
~ Collection Sampling Objectives . | Population . Key Features of Design ©© Basis for Sarpling Design
Methodnlogy BRIREE S T e TR
K Collect river Water conducuwty

measirements along transects fiom the
shoreline, to a depth of 2 m (6.6 fi),
Potential locations include: Upstream : I :

' teference transcot (TBD); as many as [ Suggested primary and secondary:locations based {[
| , 6 primary transects in the study area, on reconnaissance, conductivity measurements
| Determine wl?ere the and a down stream transect (T}L;:D). and profesmonai Judgment

. groundwateris R :
River water upwelling: to.identify River water at Up to six sampling points will be Water samples collected at the sed1ment/water
conductivity primary and secondary | 1;? r Wi,er _a identified for each primary transect | interface along the study area shoreline and
survey (Step 2 seep fransect lacations - > u;pn water (starting at the “green line”) and ‘where practxcal into deeper Water along the
‘continuéd) as a means of directing | CHECe | extending towards the roain channel, | shorelme '

Fali samplmg ASSUTEs that bmta are col]ected .
below thie “green line” and have notbeéen

: -mﬂuenced by rwer level ﬂuctuatlon

uSIsa

{ Drive point water

sampling or ..

|| mudtiple level
| sampling (MLS)

_D_ctef_mine:. interstitial

mixing of groundwater
and river water, .

*Seep groundwater

below sediment/water
interface

Stratified samphng along transects.

Specific sampling locations based upon

information and decisions made during

reconnaissance anid conductivity

surveys. “Collect vip to five samples (to -

a depth of at least 0.3 m) along primary
tratisects (or 10-cm increments to 1.0-m
depth for MLS). :

Consider sampling along intermittent

‘seep transects based upon piver water

conductivity sutveys.

: Samphng aleng primary and mterrmttent seep

transects captufes hyporhclc flow: of mixed

| ‘groundwater and river water: Samphng at

intermittent seep | transects and MLS based on
professional judgment.

Spatial relationship to former outfall structures.

Samaples will be analyzed for Table 1-10

| contaminants,

@om ommpdQ —  dois
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Table 7-4. Sampling Design Methodology, Objectives, Features, and Basis. (10 Pages)
Sample : P
Collection Sampling Objectives . Population Key Features of Design """ Basis for Sampling Design
Methodology S : L P . |
Samplmg along prunary and intermittent seep
‘ transects for sediments near grotndwater
Strat1ﬁed samphng emérgence into the rivér. Sampling at -
Determine . o - intetmittent seep transects based on best
g \ : Riverbed sediments Spemﬁc locatiofis based upon
Sediment contaminant :

Sampling ini or

adjacent to seeps

concentrations in
sediments adj acent to

adjacent to seeps;
clays to.coarse sands

information and decisions made during
reconnaissance and conductmty

professional judgment,

Substrate type will determine the dominant type

. {Substrate #1) SUTVeys.- _ ' of biota in a certain location and help define key
P Based on availability of sediment characteristics of reference locations, '
S Ce : Samples will be analyzed for Tab]e 1-10
contannnants '_ _
_ Samphng along pnmary and secondary fransects
| Strauﬁed samplmg with' transocts for river water near groundwater emergence into
Specific locations based upon the river.. Sampling at secondary transects based.
0 Deterinine _ information and decisions made during | o1, best profess:onal judgment,
River water contaminant - | River water column | reconnaissance and conductivity _ ConServatwe measure of water quahty in. the .
sampling concenfrations inriver | grab sample S“W“JYS [ river bottom-mxxmg zone created by groundwater {1 -
water. Collect grab samples along transect upwelling,
lines within the water column | Samples will be analyzed for Table 1 0
immediately above the river bottom, contaminants, pH, conductivity, and dissolved
' ' ' oxygen.
Whole—body radmlogwal surveys ‘
River shore Determine radiological performed from a boat along shoteline. | provides dose rate measurements in uR/hr.(input. 4|~

radiological

|| surveys

exposure along rwer
shoreline.’

Riverb e_d _shoreline

| Reconnaissance of existing surveys and -

| thermoluminescent dosimetry I recreational boater).

installations,

to human health exposure scenarios for

L Q-asy

£L910-1Hd
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Tzible 7-4. Sampling Design Methodology, Objectives, Features, and Basis. (10 Pages)

. Sample

Collection | Sampling Objectives Population Key Features of Design Basis for Sampling Design
Methodology : ' : I
Near-Shore Rii’er Biota
' Speciﬁb locations along tansects '

(linked to recomnaissance and _
conductivity surveys). | Sculpin represents closest fit to aquatic vertebrate
Stiatified sampling for resident species | Predator guild. .. - '

_ o . in the near-shore river environment. 1 Qatiafia: Al R rga e oriteria

S'Culpin‘ (veitebrates) n1he hear-5 ! -IVILO) Satisfies sentmel organistn criteria.

| Biota sampling

| Détermine radioactive
| and chemical exposure
| to.species, provide

| screening-level

| assessment of biota | -

Number-of sammples to meet analytical

"] mass requirements and/or stat1stxcal
data needs,

Captures-biological health metrics;
based on screening-level assessments.

Samples will be analyzed for Table 1-10

‘contaminants and as appropriate, biological
health metrics in accordande with Table 3-2.

4 health,
‘E Determme Spatlal .
extent of near-shore Crayfish, C(lizmii
| areds w1th “clevated | WYLy, ]:a istly
exposure’ scenaﬂos, .(Iml‘{erte rates)
Milfoil
(tacrophytes)
Potentially sample

periphyton/algae

.Specific locations baged upon

information and decisions made during
recormaissance and ¢onduct1v1ty
surveys, Defaultto opportunistic

1 sarpling based on professional

judgment and availability of biota
(coincident sediment samples will also

| be taken based on availability at default |
| biota sampling locations).

Stratified samphng for res1dent spemcs

- _um thf: 100-B/C Area a

| Nuriber of samples to méet analytlcal

mass requirements and/or statistical
data needs.

Captures biclogical health metrics

. Aquatic invertebrate represents benthic
' (corresponds to “soil biota”) guild.
| Satisfies sentinel organism criteria,

1 Samples will be analyzed for Table 1-10

contaminants and as appropriate, biological
health metrics m accordance with Table 3-2.

‘ Adult mayﬂy and caddis fly - Gontaminant

concentrations are indicative of aquatic

contaminant exposure.

| Aquatic plant guild,

Satisfies sentinel organism criteria.

Samples will be analyzed for Table 1-10
contaminants and as appropriate, biological

health metrics in accordance with Table 3-2.

"0 a0y

based on screening-level assessments.

uSsoq oy ozimndQ — L 4oIS |
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Collection
Methodology

’I‘able.7-4. Sampif;ng Design Methozdo.logy; 'Ob_'jec‘tiv'es:,. Feétﬁfés,. and Basis. (10 Pages)

-Sampling Objeétives

Population

Key Features of Design -

- Basis for Sampling Design.

| Near-Shore River Reference Area Biotu

0B q wowssassy sty (1301095 PaIY /G0

| Biota sampling

- Duplicate near-shore
riverine biota
sampling in reference

. area (to be identified)
for comparison with

the 100-B/C study

area. |

Same as near-shore
riverine biota

-Same as hear-shofe riverine biota.

(includes sediment sampling).

Same as near-shore riverine biota,

USIS?

i Long-term
‘monitoring

1 7 Upland, Riparian,

Neér—’Shm"e_River:Areds
Verify long-term A
- human health and

ecological
ptotectiveness.

Abiotic and biotic
sarpling populations

Visual observations and specific .
sampling and analyses (IBD).

A mlilti—yéér sampling éipproach as'sureé'
collection of-data to identify adverse impacts to
human and ecological receptors.

Yi-L

. { TBD = to be determined
|© GPS = global positioning system
| MLS = multiple level sampling .~

@291 smundg — £ doyg
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- Step 7 — Optimize the Design : o RS st S Revi0

7.3.1:1 Near-Shore River Soil Sampling Adjacent to Seeps. Near-shore river sampling
locations will be based upon. the known locations of existing seeps and conductivity surveys.
Table 7-5 describes the locations of the seeps recorded along the 100-B/C shoreline. .

Table 7- 5 Ex1stmg and Proposed IOO-B/C Seeps Locatlons, and Status. _ _' -

Seep# | : Locatlon o o ' o Status i
R Approxmtely 75m . | : o R AT
- .+ | (246 £t) upriver from.the . . ' .
SB-03 7‘1 1 100-BIC Area ‘intake This isa surveyed: location that has a number of active nverbank spnngs
R striicture - | that have been sampled ;:outmely by the Hanford Site Environmental
= E ———i ! Surveillance Project since 1993. These riverbanks. springs have consistent .
Approximately 75m | and predictable flows when the river discharge is below 70,000°cfs.

100-B/C Area mtake
."structure R

Sp-03gs | (2401 upriver fromthe | Aquifer drive points have been installed at this location,

o ' o { Thisisa surveyed Jocation that has an active nverbank sprmg However _
Approximately 75m - | the flowis highly influenced by river stage and is frequenﬂy 1ot observed
{246 ft) down-river from | flowing at time periods when other riverbank. springs (SB«037-land * - -~

_ SB-039-2 1'the 100-B/C Area intake SB-038-3 are flowing.: The Hanford Site Environmental Surveillance - -
strucmre - : Project has.periedically sampled this- riverbank spring. Aqulfex dnve
: ' “points have been installed at this location, .
- A rovimaately 600 m Thisis a surveyed location that has some small riverbank springs that :
100B/C | 2PPIOXT yOT  appear-to be mﬂuenced by river stage. However the Hanford Site . -

. | (1,969 ft) downriver :
area e the 100.B/C Area Envxronmenta} Surveiliance Project has 1ot collected m'erbank spring
outfal. . [ 00 ' samples af this’ 1ocat10n. Aquer dnve pomts have been mstaIled at this

U bintake struchire ] .
- ) L 'locatlon_ _ _
34 - . ) _' L N This is an mterrmttent seep locatlon that Wﬂl be Ven.ﬁed. :
| 041-1 .' ' “Fhis is'an 1_1_1tenmttent seep_..locat_lon-thaﬁ will be_ verified. _
|41 - - _ This is'an intermittent seep location that wi]l be verified.
42 | - This is an intermittent seep location that will be verified.
This is a proposed. location, the purpose of which is to collect samples
Downriver from the - from a down-tiver-area outside the influence of the 100-B/C Area
Downriver | 100-B/C Area and contaminants. Some riverbank springs samples have been collected near.
control upriver from the the comcrete frrigation structure (pre-Hanford Site} located upriver from -

100-K Area. ~ | the 100-K intake structure. Aquer drive pomts may be avaﬂable at this
.+ . -location. . Cenhd :

7.3.1.2 Selection of Biotic Samples. Once biological systems are stratified, key environmental
entities {species/ gmlds/assemblages) and attributes (mortality/growth/production) can be
identified and sampled.  This section provides a framework for evaluating organisms .and their *
attributes to be used for impact assessments as well as long term monitoring. To further define
those species, a prioritization process was used. The process involved use of the best-available
hterature ‘databases, and professional Judgment to select species for use in contaminant

100-B/C drea Ecological Risk Assessment DQO e
March 2003 - 7-15
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Step 7 — Optimize the Design _ T Revi0

Surveﬂlance and 1mpact assessments As hew data hecornes avallable the spe01es hsts may be .
modified. : > T :

7.3. 1.3 Sentinel and Indlcator Specres Prlorltlzatlon Process The ability of orgamsms to
accumulate and concentrate pollutants from the aquatic environment into their bodies has been
known for sometime. However, the practical utility of biota as a-contaminant surveillance tool ‘
was only widely recognized in the 1960s when low concentrations of radionuclides presentin N
seawater limited the ability to detect ambient levels, but sampling and analyzing bi-valve. '
organisms allowed for identification of areas with elevated levels of radionuctides (Ph11hps and

- Segar 1986). Biological monitoring can be generaﬁy split into two disciplines: (1) biological -

- surveillance to detect the presence and relative abundance of contaminants in a given ecosystem
and (2) monitoring to detect blologlcal indicators: of damage or m_;ury to the system mduced by -

elevated levels of contammatlon o

7.3.1.4 Technical Criteria for Sentinel/Indicator Biota. Sentinel and indicator organisms are
~ useful to provide information on the presence of contamination as well as resulting i mjunes or
lmpacts Orgamsms that bioaccumulate contaminants. are well suited for a biological
surveillance program and are termed “sentinel species.” Sentinel species are advantageous for
monitoring because they provide a time-integrated measire of the contaminant bjoavailability

. (Johnson et al. 1993). “Indicator species” are those organisms or entities (or defined-

- assemblages of organisms) that are sensitive to- elevated levels of contaminants in the . .
environment and have rieasurable “end-points” or attributes. These attributes are mamfestatlons
of injury that may be critical to individual or population-level survival, such as healthy organs
and tissues, growth rates, survival rates, ‘and récruitment rates. In practice, the desirable features
of both the s_entmel and indicator species are often founq_ only in a limited number of organisms
present in the environment.  Organisms chosen for biological monitoring should represent the - -
best combination of sentinél and indicator species features: The “ideal” indicator and/or sentinel

. species should have the following characteristics (Johnson et al. 1993):

#  Easyto recognize _(no_taxon_omic mloert:aintiesj and coll_eet 3
. Relati_\'fely narrow _ecologi_cal d_emand“s
I Long—hved
& Widespread enough to facﬂltate compansons arnong different areas
. Large enough or dense enough to prov1de sufﬁelent tlssue for analys1s (abundance) N .

L Sedentary or hmlted mobﬁity so ﬁndmgs reiate to the area bemg sffudled (duratmn of tzme
exposed to the areas) '

. ere hlstory tratts are Well known

 Hardy (su1tab1e for laboratory studies or field handlmg)
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In addition the “ideal” sentinel species should also have a high tolerance for high levels of the
pollutant and should show the same simple correlation between their pollutant content and the
average pollutant concentration in the environment, at all locations and under all conditions

- (contaminant pathway).

7.3.1.5 Species Considered for Sampling. There are a number of species that may not score
well using the technical approach, however they are important to include in ﬂus evaluation
because they may bave public cultural, or regulatory significance.

A variety of orgamsms/plant—ammal assemblages have been recogmzed by state or Federal
agencies as threatened or endangered or are element occurrences {Neitzel 2002). These entities -
. may represent organisms that may be more susceptible to adverse population-level
anthropogenic impacts. In addition, WAC 173-340 emphasizes consideration of species
protected under applicable state or Federal laws when selecting sentinel/indicator species.

Element occurrences and data on other natural resources are maintained as part of the PSRPP’s
biolo g1ca1 resources databases. These data sets will be used to spatially depict clement .
occurrences as defined by Washington State, as well as relative resource values described in the
Hanford Site Biological Resources Management Plan (DOE-RL 2001c¢). '

The PSRPP’s biological resources database along with other biological resource documents

' (DOE—RL 2001c, Neitzel 2002, Landeen et al. 1993) contain lists of species that occur within the
boundary of the pilot study. Using the criteria for indicator and sentinel species selection
(discussed above) and the feeding guild approach of WAC 173-340-7490 through -7494,
organisms that have been documented to occur within the 100-B/C Area pilot study boundary
were evaluated for inclusion in the sampling design. The species selected are included in

Table 7-4. One of the most important criteria that must be considered in selecting a species for
sampling is that it must be abundant enough to provide sufficient tissue for analysis. Some
special interest species do not occur with sufficient abundance and would not be practical to
sample. Other species (e.g., top predators or species that are highly mobile) are not likely to
accamulate significant concentrations of contaminants from areas smaller than their natural
territories; therefore, they were not included in the first round of sampling.

Sampling will involve a tiered approach, beginning with the selected indicator species. If
measurement endpoints indicate a potential for unacceptable risk to indicator species, additicnal

sampling may be elected to evalnate accumulatlon and risk to species with regulatory or cultural
significance.
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8.0 OBSERVATIONS, RECOMMENDATIONS, AND COMMITMENTS

1. John Price made a requirement during the interview with Ecology that the burial ground
stratified sampling results be incorporated into the ecological risk calculations. ‘This is not
- applicable to the pilot study sampling design but will be carried into: the nsk assessment-
when burjal ground CvVP samplmg data are available. - '

2. The scOpe of the pilOt study is restricted to the 100-B/C shoreline and an appropriate
. .upstream reference locatlon(s) A downstream reference location between 100-K and
100-B/C Areas was:also consadered (as supported by plo:me conﬁguranons) The followmg :
_points are noteworthy '

Most of the radloacttvxty that entered the Columbia River from Hanford Slte operations
has been washed dowustream and is no longer present in the reach

Most radmnuchdes released to the. Columbta River (between 1944 and 1971) have

accumulated in the deep sediments behind McNary Dam and other dams located

_ downstream (Robertson and Fix 1977)

'Current momtonng data of radionuclides in the. sedlments suggests the majority of
activity from Ha.nford is associated in the sediments found in impoundments downstream
of the Hanford Slte with the majority of material associated w1th McNary Dam sediments

. (Robertson and Fix 1977, Poston etal. 20(}2)

" The annual spring mn—off typtcaily contnbutes to. suspensmn and downstream transport

of sediments from the Hanford Reach

- Ongoing sedlmeﬂt deposition has buried these original deposits and much of the ongmal

activity has decayed

Some minor level of sediment radioactivity has been retained in Hanford Reach sloughs

located downstream. of the reactor areas.

The levels presently monitored in the Hanford Reach slough sediments arise from both
atmospheric fallout and recent releases to the Columbia River from groundwater seepage.
1t is not possible to trace the source of radioactivity in slough sediments back to specific
reactor areas. ' -

The slough areas may be spemﬁoaliy addressed in a comprehensive assessment of the
entire reach in the future. :

' Atmosphenc falloutis a 31gmﬁcant contnbutor to sedtment rad10act1v1ty in the reach: and

behmd McNary Dam.
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The commitments that were made, but not fulfilled in this DQO Summary. report ‘were compiled
and are presented in Table 8-1.

Table 8 1 DQO Summary Report Commltments

Commitment #

DQO Report
Text Section

Cummltment

Section 1.6, 10™

Native American subsistence and avid recreationalist exposure scenarios

1

1 ' ‘bullet will be- evaluated and developed in the future.
5 Table 1—4 item-. . | Pilot study timeframes (0 to 150, 150 to 500, 300+ years) will be
11 ' developed as the pilot study proceeds. -
Yo A site-specific cultural resource review will be performed for the
3 _:Table 1__4’ 1ter_n 42 | Columibia River shoreline before ecological sampling is initiated.
. -
| o - = | Ecological receptors will be ¢valuated from a complete species list
_ 4 Table 1-4, item 52 (includes native) for characterization in the pilot study.
5 a Section 1.5.2, - | Fiture exposures from- groundwater assessed by the p110t study will be
- global issue #3: | addressed by the Groundwater Project.
6 _ | Table 1-13, item 3 | Native American exposure scendrios will be addressed by the pilot study.
. . Table 4-4, third | A multi-year sampling approach may be required to collect adequate data
. Tow o | to demonstrate adverse impacts to ecological receptors o '
Ce e | Burial ground strauﬁed sampling results will be incorporated into the
3 Section 8.0, item | ecological risk calculations. This is not apphcable to the pilot study

| sampling design but will be carried into the risk assessment when burial
ground CVP sampling data aze available.
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'AND THE HANFORD ADVISORY BOARD
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Table A-1. Issues Identified by Natural Resource Trustees

and the Hanford Advisory Board. (8 Pages)

g | w = _|
= = By~
.. ’ 7 3 . 3 : O § _2 ﬁ : E
| # Interview Issues A~ T E ]S 1ES e
_ : g E1S |8z o
Political . . _ .
L1 | Use -team-_—_appmach with US_FWS for se_tting standards . .. X _ _ e
'2- | DiéCuSs ‘management of the monumeﬁt'withUSF&W at - ' : X
- -] the regional level, not just the local level :
3. | Uses of land under "Monument" ] X )
4. {Risk assessment process _ _f |
'a.. | List known toxicity nnpacts/mechamsms/eﬂects of X :
COCs to Ecological receptors. : _
Integrate eight-step EPA _nsk‘ assessment L
1o ‘methodology with new WAC 173-340-7490 - X :
- | ecological evaluation procedures and inctude site- )
specific sampling.
: Deﬁz_le ecological assessment and measurément end- ‘
' c points, i.e., look for health of the aquatic environment X
* usiig some measurement endpoints deﬁned by expert O
_ | team (USFWS and NMFS). |
5. Expenmental mformauon is needed to fill data  gaps X
: 6. U_se‘a‘-hohsuc evaluation process X
| 7. | Discuss public involvement X
I_.’rotecﬁﬁe.vges& _
8. N'eed: for Native American exposure Scenaﬁos. _
a Protectlveness for Native American use and trea’t‘y X X X
‘b. Herb sites X § X
c. Vegetatien — foad X | X
d. Vegetation—medicine 1..X X
e : Culturally sensitive areas X | X
£ Long-—tenn effect of Iadmnuchdes on Nahve X
- | American lifestyle i -
g Sprmg water sources for- Sweat Ledgcs X |
h. { Fish consumption X
i Evaluate t(eaty protected spec:les X T
3 Nanve Amencan use categones X X
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Table A-1. Issues Identified by Natural Resource Trustees
and the Hanford Advisory Board. (8 Pages)
_ : § - _— a g N m
# Interview Issues A E : 8 = '*§ i 1 E
. o % % o) ;E . =] 3
River use and associated consumpnon (mcIude K 1
k wormen and children) e X1 X X
: 1 ‘I Protectién of hiiman health and ecologmai receptorS' 1 x I x
'_ now and for future generations o [
m. | Bvaluate Native Armerican exposur'e patliways by : -
others (tank retrieval performance evaluation study X o )
by Jacobs Engineering) o 5
'Recreationél scenario (Monum_ent accéss can.lpi'ng,” _ o
9. | shoreline use; include children, recreatlonal worker, and X
‘unique child dose response) - - - : : ;
10. | Use MTCA human health nsk aséunipﬁons . 'X
11. | Assumptions
- | Define boundary of the asséssment and address the I
a. | entire area within boundary mcludmg pomons not | X |
_ remediated o o
| b. | Define groundwater use X
.¢. { Catastrophic river flood X
d. 'Consu-ain the project to credible events : X .
e. {"Determine ecological risk for upland, npanan, and B
'| near-shore aquatic zones o
. | o Evaluate certain sites/areds in risk evalnation
¢ Liguid waste discharge sites o
. Le'aks' along pipelines o
. Seeps X X
® - Residual Tntmm from targets ]
. Bunal ground wastes and capsules
| * “Hot spots” (site should be chamctenzed)
g, | Residual contammatmn unused areas (alrbomc %
' deposrcs) _ -
" h. | Overland flows from operatibnal upsets X '
] 00 B/C Area Ecologzcal Rm’c Asses.s'ment DgQo . o
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Appendix A — Issues Identified by Natural Resource Trustees
and the Hanford Adwsory Board - ~

BHI-01673

. Table A—l Issues Identified by Natural Resource Trustees

and the Hanford Advis ory Board. (8 Pages)

"Re_v.-O g

Interview Issues

Nez Perce

USFWS

OO0OE .

! Yakama
Nation

CTUIR

i |e :Deﬁné terms in the pilot study DQO

» Tapeframes (0 -150, 150-500, 500+ yrs)
. Zones

. Refere;nce caée

. Monuﬁiént

12,

Global issues

la Futme gromldwatf:r mpacts from 200 A:reas

b. Long-term’ stewardship.

| enough.

15 mrem/yr radiological cntena are not conservative-_ -

95% UCL not adequate for Native American
scenario. '

| NRDA.

Legal re¢ourse for natural resource damages through

f. *| Ensure that contaminated soils bene_ath reactor
{ buildings will b_c:radd:egsed after remediation.

o

American uses.:

EPA "hot spol” size not appropriate for Native

13.

For ecologlcal protecﬁveness use site specific cleanup
criteria for CoC elumnauon, not only MTCA tables

Ecological RAGs

14,

Ecological RAGs

' a. | Revisit process for setting ecological RAGs

P

| Pathways

b. | Evaluate AWQC fof protection ofall aquatic species s

15.

‘Use shrub/ steppe hab1tat assessment for upiands

Inchudé groundwater

|

. :a. _ Assess commmghng of groundwater phumes.

b Evaluate groundwater _
"} contamination/mobility/recharge pathways.

c. | Byaluate deep zone COCs and mobility/pathways.

100-B/C Area Ecological Risk Assessment DQO
March 2003
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Appendix A — Issues Identified by Natural Resource Trustees . BHI01673

and the Hanford Adwsory Board ~ Rev. 0
Table A-1. Issues Identified by Natural Resource Trustees
and the Hanford Advisery Board. (8 Pages)
. | | 2| @ | “RER] | g
# Interview Issues 53 % 8 = % g E
T =
. .2 = o e Z e
d Assess linderground waste/plumes from B and C. X x
" | Reactor FSB leakage. _ _ B
¢. | Characterize elevated water mounds in vadose zone, B X
. f. | Distribution coefficients used may not represent x '
observed behavior in the soils (e.g., chromium VI).
4. {DOE should maintain the ability {o re—add;jess.det_:p
17. | contamination if new treatment technologies are X. _
developed to address deep zone and groundwater impacts - : o
18. { Evaluate pathways for cohtanﬁnation to-biota . X1 X | X
Address potential exposure pathways to ecological o L
19. { receptors (birds, through unsealed structures; include main | - X
facilities and B Reactor stack) . ) o
Address plant, animal, or insect intrusion into waste sites
20 and facilities (e.g., badgers, ants, gnats, flies, bird nesting x [
" | materials, snakes, mice, other rodents, and burrowmg IR S
owls, sagebrush and Russian thlsﬂe) ;
' 21 | State that the major impact of groundwater isatthe X
" | shoreline . -
River Co
. | Changes in river quality and sedunent loadmg, from . -
22, X X
upstream over time o RS ¥ T
23, Evaluate river pipelines as a potential souice and pathway | X
".[ to aquatic receptors; europium concetn
2 4 Balance aquatic protection for pipeline removal vs. <
.7 . no-action o . .
25, | Evaluate-salmonid and other anadromous recci)tor risks: X
a. | Beyond site boundary - X
b. | COC accumulation in downstream sediments X
¢. | Incremental risk within Hanford Reach . 1 X
6 | Evaluate entire siver in risk 'asses_sme_ni (cumulative for all < X '
" { reactor operations areas, hot just for 100-B/C Area) SR
{ 27. | Rivet contamination conditions | ',
. ‘Evaluate conditions downstream of releases on both ' X '
" | shorelines. - _ - : _ _
28. | River stage change/contaminant mobility/pathways X X
100-B/C Area Ecological Risk Assessment DQO o
“March 2003 A
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Appendlx A —Issues Identified by Natural Resource Trustees BHI-01673
and the Hanford Adwsory Board ‘Rev.0
Table A-1. Issues Identified by Natural Resource Trustees
and the Hanford Adwsory Bﬁard (] Pages)
! . . q) . ol o= ’
' o ﬁ % } % 1’;52 {8 i =
# Tnterview Issues By Bl & [EE = E
S _ g I RIS Rl I S
Evaluate surface water nm-off and stream paﬂlways to o :
29.. X ] | A,
_ river (past and present)’ ] . L
36 | Characterize river sediments for ﬁJeI COCS develop _ < S X
A7 comprehenswe summary e - SR I P
31. | The river needs to be cha:racteriz‘ed for coﬁta_minants X1
| Model: 1’s : o
' 32 : Curreni greundwater/vadose Zone: models do not o
" | adequately assess COC movement e
33 RESRAD model is not sophlstlcated and is madequate for o '
" { closure of rad contammated sites; .consult EPA gmdam:e : :
| Tribal Issues _ - o
34. | Past treatrhent.of NanveAmenCans :and trust 1ssues . X
35 | Yakama Nation wants involvement with ihis study and its X- :
"] development through tribal council mvolvement o
26 CTUIR "wants more involvement in reveget_ation and x
""" 1 restoration process ) '
| 37. | Threateried culture - X
.;'P}'ajeet_ Technical Issues
. | Consider using backgréﬁnd.;values from offsite locations k
1 38. {{Columbia Wildlife Refuge) for background valoes; X
-+ provide rationale for onsite background values -
| Seal waste sites and facilities to prevent animal/plant S
39.1 intrusion that results in centannnatmg the miruders and X
1 contarmnatlon spread »
O _A conceptual site-wide cause/effect model was presented | S
40. | to ERC; the dlagram represents thoughts on conceptual i X
' - hodel needs -
4t | Roads need 16 be closed to reduce impacts to ecology and | 5
" | discourage illegal artifact removal .‘_ :
42. f_ﬁroteetioa of é:ehaeelegieéi-resoﬁrces X
:  Review acrialand tractor survey radigmiclide. results for.- ;
43. X
_ contammatmn between waste sites T

100-B/C drea Ecological Risk Assessment DQO
Mazch 2003 .




Appendix A — Issues Identified by Natural Resource Trustees . . BHI—OIS?B
and the Hanford AdVlSOl‘y Board _ oo oo o Reva0

Table A-1.- Issues Tdentified by Natural Resource Trustees
and the Hanford Advisory Board. (8 Pages)

g0 - fIntérview: Issues

Nez Perce
USIFWS
000K
Yakama
Nation
HAB
CTUIR

' COCS--

MTCA ecological procedures may.not mclude all

{4 copfaminants.

;;Nj

45 Investigate pesnmdes orgamc/pctroleum COCS from

support facilities

’46. ICOC cempanson and evaluation “

Perform a comprehens;vc coc evaluatmn for onsﬁe

a,
- | and offsite sources (include airborne sources).

ib. Identifj} pa-ﬁmr.ayé"l.)y .c;ompérhlg_;(lOCs- de'tecte-d frﬁin_
" | biota surveys in the 100-B/C area with the COCs
fromreactor operations to determine if COCs with

- biological concern have been omitted - _ o
47. Detemne full ;ange of COCs o X
a. |Lead o :

- Hexavalent-chromium

&

Mercury
Thorium/thorium oxide
- 232, U-233

e

:Cadmmm

Zinc

I RE !‘h"”.@‘

Barium -

Arsenic -

j. |pcBs

[l

Persistent chlormated materials formerly used as
pesticides

1. | Herbicides ™

m. { Rodenticides

1 n. } Fungicides

R R I T R S RS P EOR P el

Fult suite of reactor isotopes from fuel and tritium
target activities .

100-B/C Area Ecological Risk Assessment DQO e z o B
March 2003 ' : - C A6
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Appendlx A— Issues Identified by Natural Resource Trustees

and the Hanford Adwsory Board

BHI-01673

L Rev.0 -

Table A-1.- Issues Ideatified by Natural Rescurce Trustees

and the Hanford Advisory Board. (8 Pages)

Interview Issues

| Nez Perce.

USFWS

OOOE

| Yakama °

Nation

HAB

CTUIR |

Receptors/Abundance

.48.=

Evaluate receptors and theu' abundance

a, chrobmloglcal receptors

3

1 b. | Reptiles

| Amphibians

©
d. | Badgers

¢. | Gophers

Harvester ants

b | e || e ]

=

1 g. | Salmonid/other anadromous species and spawning

beds (HAB also wants to consider juveniles, returning
adults and young)

>

»q

15 | Bels

i :Sturgéon

j. | Bass and other fish

k. | Ducks and other river fowl

1. | Deer, coyotes, otter, beaver and other transients

PP

49,

Establish feeding guilds

50.

Evaluaic all federally listed threatened and endangered
species

”

51,

Evaluate Migratory Bird Treaty Act species

32,

Characterize ecological receptors froma 'complete species '-
list {includes native)

53,

Consider previous monitoring and sé.mpling stdies (HAB |

wants EPA study on PCBs in the Columbia River)

:Ecological Sampling |

54,

1D temporal requirements for species sampling

{55,

Use of representative species

a. | Resident species for ecological sampling to
demonstrate protectiveness

- 1'b.  Darkling beetles

c. | Harvester ants:

' 100-B/C Area Ecological Risk Assessment DQO

March 2003
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Appendix A — Issues Identlfied by Natural Resource Trustees - ‘BHI-01673-
and the Hanford Adwsory Board - R R “Rev. 0 o

Table A-1.- Issues Identified by Natural Resource Trustees
- and the Hanford Advisory Board: (8 Pages)

_ g § - g = =
: . - ] e 1 =
# . © - Interview Issues xa B 8 2% ﬁ E
d. Pocket mice o X
e. | Plants with Iong roots o X
56 Standard Ecelogical samplmg for receptorsmall Ieactor X '
" | areas and consistent receptors . 1
157, | Sammpling before and after remiediation” X
N
\
100-B/C Area Ecological Risk Assessment DQO ‘ S
A-8
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